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THE object of the following pages is not to discuss the 
value of Galvanism as an agent applicable to the cure 
of disease, but simply to give to the reader interested 
in the development of electrical science a general idea 
of the rise and progress of physical electro-therapeutics. 
I shall confine myself to a short description of the best 
apparatus now in use, avoiding all topics bearing 
directly upon the question of how and when to apply 
the current. Purely medical matters must, for obvious 
reasons, be strictly reserved for discussion before a 
professional audience. 

The application of electricity to therapeutical pur- 
poses is by no means of recent origin. We read in 
Pliny that the Roman physicians plunged their patients 
in baths containing electric fishes (torpedo), whose 
discharges were supposed to be beneficial for the relief 
of certain diseases.—During the second half of the last 
century the electric machine was extensively used for 
curative purposes. In 1746, Muschenbroek, of Leyden, 
happened to connect a gun-barrel, which he was charg- 
ing, with the water contained inatumbler. Holding 
the latter in one hand he touched the gun-barrel with 
the other, and immediately experienced a shock, which 
alarmed him considerably. This experiment created 
a great sensation among physicists, and led to the dis- 
covery of the celebrated Leyden jar. The physiological 
effects of the electric spark—the powerful muscular 
contractions which it produces—speedily led to its 
introduction into medical practice. It was thought 
that an agent which could throw into convulsions 
limbs which had been motionless for years must prove 
a panacea in all kinds of paralytic conditions. But 
enthusiasm, here as elsewhere, soon overshot its mark, 
and the publication of innumerable and wonderful cures 
wrought by the mysterious fluid did much to set up a 
reaction against its therapeutic applications. 

It is a remarkable fact that the existence of current 
or dynamic electricity also owes its discovery to the 
physiological effects it produces. “One day,” says 
Dr. Radcliffe, whose graphical account I cannot resist 
the pleasure of transcribing, “One day in the course of 
this year (1786), while amusing himself with a com- 
mon electrical machine near a dish on which lay a 
number of frogs’ legs prepared in the way which it is 
usual to prepare them for purposes of cookery, Galvani, 
seeing that these limbs jumped whenever he drew a 
spark from the primary conductor, was led to think 


that discharges of atmospheric electricity might make 
themselves known by similar jumpings. Needing a 
more delicate electroscope than the one he had, in 
order to carry out some investigations on atmospheric 
electricity with which he was then engaged, and wish- 
ing to know whether he had found what he needed, he 
at once took up the dish, with its contents, and went 
out of doors, his nephew, Camillo Galvani, who was 
with him at the moment, going with him. The time 
was a clear and calm evening in September. It did 
not promise success, for the sky was free from all 
signs of electrical disturbances. It proved to be pro- 
pitious in an unexpected direction. The place was a 
high terrace belonging to the house at Bologna in 
which Galvani lived—then the Casa Paufili-Colonna, 
now the Casa Monti, in the Strada S. Gervasio. The 
house, the terrace, the railings are still to be seen at 
No. 96 Strada 8S. Felice, the only change of moment 
being in the name of the street. Each pair of limbs 
was suspended by a small (copper) hook from the 
horizontal bar of the iron railings which fenced in the 
highest part of the terrace, the hook transfixing the 
portion of the spine which had not been cut away.” .. . 
En! exclaims Galvani, motus in rand spontani, varii, 
haud infrequentes '—Lo! movements in those frogs, 
spontaneous, varied, repeated ! 

How, from this fortuitous* observation, and the 
controlling experiments made to establish it, arose, on 
the one hand, the great discovery of animal electricity, 
on the other the still mightier invention of the electric 
pile by Volta, need not be related here. A host of 
physicists and physiologists pressed upon the footsteps 
of the pioneers of the new electrical science, and soon 
covered the ground opened to them. At thesame time 
a new era began for electro-therapeutics—the galvanic 
or voltaic battery displaced the friction machine and 
Leyden jars, which still lingered among the parapher- 
nalia of AXsculapius. 

But the cumbersome imperfection and want of con- 
stancy of the original elements, and the disappointment 
experienced by many who expected to find in the 
current the panacea of their dreams, caused the new 
therapeutic agent to sink into a comparative oblivion, 
which became complete when the celebrated French 
physician, Duchenne, introduced the induction cur- 
rents into medical practice (1847). “Faradic elec- 
tricity,” as the new modification of the force was 
called in honour of him to whose genius, art and 
science owe an everlasting debt of gratitude, soon 
acquired an importance in the diagnosis and treatment 
of morbid conditions which all our recent advances 
have enlarged and confirmed. The compactness of the 
apparatus, and the great physiological energy of the 
effects obtained from them, has done much to acquire 
for the induction coil a recognised place in the arma- 
mentarium of the physician in all parts of the globe. 

Galvanism, however, had in the meanwhile entered 


* It has erroneously been asserted that this was the first time 
Galvani ever witnessed the effects of electricity on animal tissues. 
The pleasing legendary halo thrown about the origin of this, as of 
other scientific discoveries, somewhat fades in the light of historical 
criticism. 
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upon a new phase, thanks to the invention of a constant 
depolarising element (Daniell, 1836), and to the various 
and successive improvements by which it gained in 
durability and in other practical aspects. The untiring 
zeal of Prof. Remak, of Berlin, who, about ten years 
after Duchenne’s first publication brought out his 
classical ‘“Galvano-Therapie,” accumulated a large 
mass of experimental and clinical facts which imposed 
themselves upon the attention of the medical world, 
though not without a sharp struggle with the ruling 
power of the day. The result of the conflict was still 
doubtful when Remak died (1869); but then his in- 
fluence, as it had been hitherto held latent, became 
liberated, so to speak, and his labours brought forth 
an abundant harvest. In Germany there appeared a 
number of eminent men who, by their thorough and 
conscientious investigations, placed the importance of 
the galvanic current in our scientific and practical 
dealings with nervous diseases, beyond every possibility 
of cavil. Atthe same time, as the last echoes of personal 
rivalries and recrimination were dying out, a reconci- 
liation was effected between the claims of the followers 
of Remak and those of the disciples of Duchenne. Both 
forms of dynamic electricity were found to fulfil im- 
portant indications, and to yield important services in 
the hands of the physician, and consequently both 


battery and coil became indispensable adjuncts in the- 


hospital and consulting room, for such, at least, who 
kept abreast with the rapid advances of nervous pa- 
thology. Nay, even the long discarded static machine 
has lately been restored, under the improved form 
given to it by Holtz and others as a means of rational 
treatment in certain disorders. 

My intention here is not to speak as a physician, but 
as a physicist, and to give the readers of this journal 
some idea of the conditions to be fulfilled by a battery 
intended to send a current through the human body, 
and present a sketch of the various improvements 
recently made in the apparatus designed to meet those 
requirements. 

What electromotive force must such a battery possess ? 
The answer to this question will be found only when 
we know (1) the strength of current which the 
organism will bear without damage or discomfort, 


(2) the resistance of that organism to the passage of . 


the current. Let us take first the question of the 
resistance of the human body. Now, as I have fully 
shown elsewhere*, this question does not allow of 
any definite answer. The resistance of the body varies 
within wide limits (500 to 100,000 ohms, or more), 
according to a number of circumstances, the chief of 
which are, first, the area of the surface offered to the 
current on its entrance and its exit ; second, the thick- 
ness and dryness of the skin at those spots. These 
variations are reduced within comparatively narrow 
limits in practice, however (though we must be always 
prepared to find individual divergencies), by the appli- 
cation to the previously soaked skin of electrodes of 
proper size and construction. With electrodes about 
18 square inches the resistance encountered may be 
said to average 1,000 to 4,000 ohms.—With reference to 
the strength of the current which may be applied to 
the body f with comfort and safety, and for periods not 
exceeding 15 or 20 minutes, experience has shown that 
they range between 10 and 20 milliampéres. Here 
again we must, of course, assume electrodes of standard 
size (18 inches square), for it is obvious that the effect 
of the current on the skin must vary with its density ; 
a quantity of electricity easily borne when diffused over 
a certain area would cause intolerable pain and produce 
electrolytic eschars if applied to a single point, or a 
small surface, even for a short time. 

We therefore see that a battery capable of developing 
an electromotive force of 60 volts, and provided with 
means of graduation, will fairly fulfil the conditions 
above mentioned. It is obvious, also, that in presence 


* «A Practical Introduction to Medical Electricity.” 2nd Ed., 
p. 438. H. K. Lewis, London, 1884. 

+ At least for the trunk and limbs; much weaker currents only 
are tolerated in the neighbourhood of the brain. 


of the large resistance of the body, and the relatively 
feeble currents required, the'size of the component 
cells may be diminished without detriment; for the 
increased internal resistance of the battery, and the 
small quantity of the exciting fluid, and of the de- 
polarising material they ‘contain, will, within reason- 
able limits, be no obstacle to the satisfactory working 
of the battery. 

Remak’s original apparatust was exceedingly ponder- 
ous and inconvenient. Though consisting of 52 cells 
only it weighed about two-hundred weight, and had to 
be conveyed on a chariot. The elements were of the 
Siemens-Halske type, viz., a modified Daniell’s, in 
which the liquids are separated by means of a papier- 
miaché diaphragm ; the periodical cleanings and re- 
chargings they required entailed a considerable amount 
of labour, and were additional obstacles to the populari- 
sation of the galvanic current as a means of cure. 
About twenty years ago Stéhrer, of Dresden, made 
the first medical battery on the pattern which long 
held the first place among apparatus of the kind. It 
consisted of an oblong case, with a movable bottom on 
which rested a double row of glass cells half filled with 
dilute sulphuric acid. By means of a simple arrange- 
ment the cells could be lifted so as to receive each a 
pair of zinc and carbon plates which were suspended 
from a longitudinal bar, thus throwing the battery into 
action. It was found that the rough surface of the 
comparatively large and porous carbons secured 
a sufficient check to polarisation, and that the 
addition of bichromate of potash or bisulphate of 
mercury was unnecessary, owing to the comparatively 
feeble currents required. 

In this country medical batteries on the Smee prin- 
ciple (zinc and platinised silver) have once had a cer- 
tain vogue; they were much more compact than 
Stéhrer’s apparatus, but their initial cost was high. 
Moreover, the use of acids in all batteries intended 
to be portable has always proved a serious draw- 
back and restricted their use in medical practice 
owing to the accidental spillings of corrosive fluid 
which, with the most sedulous care, cannot be abso- 
lutely avoided. 

In France the well-known electrician, M. Gaiffe, has 
for many years held a distinguished place for the im- 
provements he has effected in medical batteries. He 
introduced an ingenious chloride of silver element, 
consisting of a plate of zinc and a plate of cast chlo- 
ride of silver containing a silver rod, the exciting 
fluid being a solution of chloride of zine. The elec- 
trodes, with an intervening pad of bibulous paper 
soaked in the solution, are bound together with a 
couple of India-rubber bands, and contained in a 
cylindrical vulcanite box. No other liquid is required 
beyond what is held by the pad, so that the element is 
practically a “dry” one. Nothing can be neater and 
lighter than the Gaiffe cell ; it would be the perfection 
of a medical element did it remain unaltered when not 
in use. Unfortunately this is not the case; the zincs 
get incrusted with oxides which, after a while, put a 
stop to any further electrical action. 

The Leclanché element, and its various modifica- 
tions, have of late years been largely applied to medical 
purposes both in England and in France. The cells 
are made of glass, or of vulcanite, which is lighter, and 
less exposed to breakages. They measure about 1 
inch in breadth and depth, and 4 inches in height. 
The manganese is either loose or pressed into small 
conglomerate plates. When thoroughly well made such 
cells fulfil very well the requirements of the physician, 
who works his batteries intermittently, and through 
high resistances. 

I have recently seen a new arrangement by Chardin, 
of Paris, which is both ingenious and effective, as it 
unites the advantages of the Leclanché and Stéhrer 
types of batteries, the former being eminently portable, 
the latter easily taken to pieces and charged. The cell 


} I am speaking here of the “ portable” one which he used to 
ive his celebrated demonstrations in the Paris hospitals in 1864. 
is fixed batteries were much largér and heavier still. 
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is formed of cylindrical glass vessels, like a large test 
tube, half filled with water, into which a quantity of 
sulphate of mercury is added. Two corks of a diameter 
slightly inferior to that of the tube float in the liquid, 
the film of air between the two effectually preventing 
spilling when the battery is tilted. The cells are ar- 
ranged in rows, in a box, on a movable bottom which, 
when lifted, sets the battery in action by bringing the 
electrodes in contact with the exciting liquid. Those 
electrodes consist of small pencils of zinc and carbon 
fixed to the upper part of the box ; when the tube is 
lifted up they press upon the corks which are forced to 
the bottom of the tube, displacing the liquid upwards. 

A complete medical battery is fitted with an arrange- 
ment called a collector,* which enables the operator to 
diminish or increase at will the number of cells in 
circuit, so as to regulate the strength of the current ac- 
cording to the requirements of each case. Collectors 
are of various types, the most familiar having the ap- 
pearance of a dial: wires connect the cells, taken 
singly or in pairs, to a series of metallic studs, num- 
bered and arranged in a circle around a pivot on which 
revolves a switch. One of the terminals is connected 
through the first stud (marked 0) with the first cell, the 
other with the pivot ; the free extremity of the switch 
being then made to rest on the stud corresponding to 
the required number of cells, the current is thus 
graduated with ease and rapidity. In order to avoid a 
break every time the switch is made to pass from one 
stud to the next, the free extremity of the spring which 
terminates it is made broad enough to touch one stud 
before leaving the other. This is a very important 
matter, for in numerous medical applications (e.g. to 
the face, eyes, ears, &c.) such shocks as would be pro- 
duced by sudden makes and breaks are to be carefully 
avoided, and the current to be brought up to the de- 
sired strength, and again reduced to zero by insensible 
steps. 

Another accessory of importance in the medical 
battery is the current-reverser, which enables one to 
alter the polarity of the rheophores and electrodes, and 
thereby the direction of the current through the body, 
without disconnecting and reconnecting them each 
time. The physiological effects of the anode and the 
kathode are very different, and the discrimination be- 
tween them is of the utmost importance in the diag- 
nostic uses of the galvanic current. Moreover, the 
“voltaic alternatives,” as those sudden reversals of the 
direction of the current through the body are called, 
have recently been shown to be of far greater import- 
ance in the treatment of certain disorders than former 
observers thought. They excite muscles and nerves 
very powerfully, and it was believed that their use was 
fraught with danger; but here, as elsewhere, actual 
observations have shown how preconceived theories, 
even when most plausible, may be opposed to the data 
of experience. 

A galvanometer, or at least a galvanoscope, should 
form a sine quad non adjunct to the battery. I say 
should, because the fact is unfortunately not yet fully 
recognised, especially in England, both by those who 
make and those who use medico-electrical instruments. 
The necessity of current-measurements when the 
human body forms part of the circuit is so evident a 
fact to any one conversant with the behaviour of elec- 
tricity in such conductors of variable resistance need 
not be insisted upon here. I proposed, in 1878, the 
adoption of the milampere (then called milliweber) as 
a convenient unit to express the strengths of current 
used in medical applications, a suggestion that has 
since been embodied in the report of the special com- 
mittee of the late International Electrical Exhibition 
in Paris. Medical galvanometers may be now obtained 
graduated in milampéres, the most perfect instru- 


* The reader will find all the apparatus described here illus- 
trated in the work above mentioned. As manufacturing medical 
electricians in London I may mention the names of Mr. Thistle- 
ton, 1, Old Quebec Street, W., and Mr. Schoth, 232, Euston Road, 
N.W. Of the innumerable makers of galvanic, magnetic or 
electropathic chains, bands, brushes, pads, et hoc genus omne, the 
less said the better. 


ment of the kind I have seen being one made 
by Edelmann, of Munich. The magnet, made in 
the shape of a bell with a double longitudinal slit, 
is suspended by a short silk thread in a copper 
tube round which the coils are disposed. It is almost 
absolutely dead beat, a characteristic of the highest 
practical utility for the purposes which it is intended 
to fulfil. By means of shunts the sensibility of the 
instrument may be made equal to 1,1, 01. The dial 
has been subdivided experimentally in such a way that 
the current is indicated in milli-, centi-, or deci-ampéres 
(from 1 to 5 in each case) according to the shunting. 
For all ordinary purposes, however, a much simpler 
instrument will prove amply sufficient, provided it be 
constructed so as to indicate currents from | to 25 or 
30 milampéres. 

Finally, our battery will require some further acces- 
sories in the shape of “rheophores” to conduct the 
current to the body, and “electrodes” or contrivances 
of the requisite size and shape to bring the skin into 
close apposition with the distal end of the rheophores, 
The full discussion of these matters would lead me 
into professional details unsuitable for these pages. 
Suffice it to say that rheophores are conveniently made 
of telegraph wire, well insulated with India rubber ; 
and that the electrodes (called so because the human 
body behaves like an electrolyte in the circuit), when 
intended for application to the limbs or trunk, consist 
of good sized plates of soft and pliable metal, enclosed 
in chamois leather (well wetted, since the dry epider- 
mis, or horny layer of the skin, acts as an insulator), or 
of metallic discs or knobs, similarly covered, when 
the current has to be localised upon smaller areas. In 
all ordinary medical applications the strength and 
density of the current, as well as the time of its flow, 
are so managed as to avoid any destruction of the skin 
by the electrolytic action. When, however, it becomes 
our object to produce electrolysis (as in the treatment of 
tumours, naevi, and the like), needles are inserted into 
the part, so as to concentrate the chemical action of the 
current upon a small portion of tissue. This method 
must not, however, be confounded with “ galvano- 
caustics” where the current is not sent through the 
body itself, but through a loop of platinum wire, which 
thereby becomes incandescent, and is used as a cautery. 
The battery required for this purpose will necessarily 
be totally different from those just described. The 
most convenient consist of two or four bichromate of 
potash cells with very large surfaces, 


THE HISTORY OF THE TELEPHONE. 


Mr, E. BERLINER, well known to those of our readers 
who are versed in telephonic matters, has sent the fol- 
lowing communications to the Electrical World, This 
gentleman’s remarks concerning Bourseul will doubt- 
less be specially interesting to one of our most dis- 
tinguished scientists who has so warmly espoused the 
cause of Reis. 

Mr. Berliner says :— 

The general impression having at all times been that Reis was 
unacquainted with Bourseul’s ideas relating to the electrical 
transmission of speech, and that he was an original inventor, the 
following article from the Didaskalia, a semi-weekly printed in 
Frankfort-on-the-Main (the abode of Reis from 1848 to 1854), a 
paper devoted to belles lettres, arts and sciences, and which in its 
time had a large circulation throughout Middle and Southern 
Germany, will be interesting to all electricians. 

The article is from the 32nd volume of the Didaskalia, in 
No. 232, and the issue bears the date Thursday, September 28, 
1854. 

The undersigned has prepared a verbal translation of this re- 
markable document, and through the kindness of the editor of 
this paper has commented on it in another colum of this issue. 

E. Berner. 
DipasKaLia. 32nd volume. No. 232. Frankfort, September 28, 
1854. Electrische Telephonie. 

The wonders with which electricity has surprised us lately will, 
as it seems, be augmented by a new one which will not only pro- 
duce a revolution in the present electrical telegraphy, but will 
also enhance its utility in an incalculable manner. It concerns 
nothing more or less than the electrical transmission and rendi- 
tion of the spoken word. The idea originated with a young and 
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modest but educated man, Charles Bourseul, who in 1848 was a 
soldier of the African army, where he made himself observed to 
the Governor-General by a mathematical course which he gave 
to his comrades of the garrison in Algiers; he now lives in Paris. 
Perhaps Bourseul’s problem, of the feasibility of which he is 
perfectly convinced, belongs to the line of those discoveries which 
the learned world afterward declares as very simple, and of which 
they would then make us believe would have been found out much 
earlier if they would have taken the trouble (to find it). As we 
know, the principle on which electro-telegraphy is founded is the 
following :— 

An electric current circulating in a metal wire transforms a 
piece of soft iron with which it comes in contact (?) into a magnet. 
As soon as the current ceases, the magnetic quality gives way. 
This magnet, the electro-magnet, can therefore alternately attract 
and let go a movable plate which, by its motion of coming and 
going, produces the conventional signs which are used in tele- 

aphy. 

it ny furthermore known that all tones are communicated to the 
ear merely by undulations of the air, being, therefore, themselves 
nothing but these undulations of the air, and that the differences 
(without end) of the tones depend solely and exclusively on the 
rapidity and the strength of these sound-waves. If, now, a metal 
plate could be invented so movable and flexible as to render all 
the tone undulations equal in the air, and if this plate be so con- 
nected to an electric current that it would alternately make and 
break the electric current according to the air undulations by 
which it is struck, then it would be possible to cause a second 
similarly constructed plate to electrically repeat at the same time 
exactly the same undulations as the first plate, and it would 
therefore be the same as if a person had spoken in the immediate 
neighbourhood against this second plate, or the ear would be. 
affected in the same manner as if it received the tones communi- 
cated through the first metal diaphragm (mettallwand = wall, 
partition, E. B.). The electrical telegraphy which at the time 
was stamped, academically, almost as nonsense, now traverses the 
whole world as a familiar phenomenon. If we consult, in regard 
to this new idea of a young physicist, the principles of physics, we 
have not only nothing to say against the possibility of its execu- 
tion, but its success seems more probable than did electrical 
telegraphy not long ago. 

If the experiment succeeded, then electrical telegraphy would 
have become quite good; it would require no other machinery 
and knowledge than a galvanic battery, two vibratory plates and 
a metal wire ; without further preparation one person would have 
only to speak against the one metal plate and the other person to 
hold his ‘ear to the other, and thus they could converse one with 
the other as under four eyes (unter vier augen = personally). 

The young inventor believes in the success of his endeavours, 
and challenges the learned men to prove that the laws of physics 
are in contradiction with the above recited principles, and that 
they let appear impossible what is looked for. 

In the meantime this matter would deserve the attention it will 
receive, in the highest degree. 

(Signed) L. 


EXIT REIS. 
To the Editor of The Electrical World. 


Sir,—In ancient Rome there was at one period a law forbidding 
the erection of a monument to a man until one hundred years 
after his death. 

The meaning of this law was, no doubt, to wait before immor- 
talising the work of a citizen until a good general aspect and a 
broad view of the true value of his life could be obtained by 
looking at him from a distance. It is too often the case with 
men’s judging a person or a cause, that they are in the position of 
the peasant boy who could not see the forest on account of the 
trees. Views are narrow, the horison is limited, and they lose 
sight of the great panorama of life and progress, and imagine 
that it is their own work and sphere around which revolves every- 
thing else. On the other hand, the true value of a man’s life is 
often not recognised until many years after his death. But worse 
than the errors arising from a natural narrow-mindedness is the 
practice of many of the genus literarius to paint before the eyes 
of their readers an artificial perspective, to use the richness of 
language, the flexibility of syntax and the wiliness of misapplied 
and overturned philosophy to enhance the scenery and to put the 
glare of a calcium light and the romance of a stage moon as a halo 
behind the heads of their heroes. Let on the daylight of inves- 
tigation and ventilate with a short blast of logic, and the true 
inwardness of the charming romance is laid bare. Witness 
Louise Muhlbach’s touching historical novels and turn upon them 
Carlyle’s studies and criticism. The monuments were only sticks 
and pasteboard, and fall into a dozen pieces when you draw the 
pedestal from under them. 

When you, Mr. Editor, in the issue of the Electrical World of 
October 6, 1883, said :—‘ In a controversy of this kind (the Reis- 
Bell) it is never too late to take evidence,” I did not dream that 
so soon afterwards I should come across an old semi-weekly news- 
paper published at Mr. Reis’s doorsteps, and which, printed fully 
five years before he commenced original researches, contained, 
under the heading “ Electrical Telephony,” nearly the whole of 
the scientific arguments, though in sketch-like brevity, which in 
1861 Mr. Reis gave out in his well known lecture. 

This article, which by your kindness is printed in another 
column, written by one signing himself “ L.,” and which appeared 
on ‘Thursday, September 28, 1854, in the Didaskalia, a paper 


printed in Frankfort-on-the-Main, and widely read throughout 
Germany, contains so lucid a description of Bourseul’s idea of a 
telephone, that any mechanic knowing how to harness electricity 
can produce from the ideas given a musical telephone. 

And five years afterwards we find Philip Reis make such 
apparatus and say that he invented it and named it “telephone.” 

In order to be able to judge this most strange part in the his- 
tory of this most remarkable invention, I beg to place before the 
reader an abstract from Prof. Sylvanus P. Thompson’s book, 
“Reis: the Inventor of the Telephone,” and which book I have 
had the pleasure ere this to comment on in the columns of the 
Electrical World. 

According to Prof. Thompson’s original researches :— 

Reis was born in 1834. 

“ Went to Frankfort in 1848.” 

“‘Became a member of the Physical Society of that city in 
1851, and remained three years a member thereof.” 

“In the winter of 1854-5 we find him most zealously busied 
with preparations for carrying out his decision to become a 
teacher.” 

“In 1855 he went through a year of wilitary. service at 
Cassell.” 

It was during this time (1859) that Reis undertook the first re- 
searches of an experimental nature.” 

“ In 1859 he sent a paper to Prof. Poggendorff, entitled, ‘On 
the Radiation of Electricity.’” 

The other piece of original work undertaken at this time was 
the research which resulted in his great invention—the telephone. 
From the brief biographical notes written by the lamented in- 
ventor in 1868 we extract the following :— 

“ Incited hereto by my lessons in physics I attacked a work 
begun much earlier concerning the organs of hearing, and soon 
had the joy to see my pains rewarded with success, since I suc- 
ceeded in inventing an apparatus by which it is possible to make 
clear and evident the functions of the organs of hearing, with 
which also one can reproduce tones of all kinds at any desired 
distance by means of a galvanic current. I named the instru- 
ment ‘ Telephone.’ ” 

What I now ask is :— 

Can we assume that Reis, belonging to the cultured class of a 
city of 60,000 inhabitants, did not read a semi-weekly paper of 
that city devoted to belles lettres and daily events ? 

Can we assume that Reis, having been from 1851 to 1854 an 
active member of the Physical Society and leaving Frankfort in 
1855, did not read or hear of the wonderful and novel ideas pre- 
sented in Frankfort in September, 1854, under the name Elec- 
trical Telephony ? 

Shall we assume that Reis wrote the article himself over the 
signature “L.,” and afterwards, ignoring Bourseul, took all the 
honour to himself ? 

But even assuming the latter case for a moment, how can it be 
explained that instead of employing the powerful alternate 
attraction and release of a diaphragm by an electro-magnet for a 
receiver, so plainly hinted at in 1854, he, in 1860, resorted to the 
feeble vibrations of a needle core ? 

Here are enigmas which Prof. Thompson can possibly unravel. 
But to save Reis’s good name, let us assume that he either hastily 
read or heard of this article, that with most of his colleagues he 
shook his head at the idea of transmitting speech by electricity, 
and that fully five years afterwards, having completely forgotten 
about it, the idea unconsciously re-occurred to him, and was this 
time judged by him with a mind more mature for physical re- 
searches and more free of other immediate changes and aims. 
But whatever conclusion we arrive at, Reis cannot be taken as the 
inventor of even the musical telephone. This honour belongs 
entirely to Bourseul, and Reis was practically only Bourseul’s 
assistant, and merely carried out the mechanical parts of the 
problem. 

Prof. Thompson closes the preface of his book with the sen- 
tence: “ When the jubilee of Reis comes to be celebrated in 1884, 
the world will find out its indebtedness to the great man whose 
thoughts survive him.” 

Does the reader who has followed my controversy with Prof. 
Thompson in its scientific and logical, and presently in its his- 
torical bearing, comprehend now the wisdom of the ancient 
Roman usage, not to erect a monument to a man until 100 years 
after his death ? 

We will at any time have a word of welcome for Prof. Thomp- 
son for any of his “ original researches,”’ but had they not better 
remain confined to experimental physics ? 

Reis was after all only the foster father of the “child in the 
wilderness.” E. BERLINER, 

Washington, D. C., May 31st, 1884. 


ILLUSTRATIONS OF ELECTRICAL 
PHENOMENA. 


Mr. REYNOLD JANNEY, of Wilmington, 0., writes to 
the Scientific American that, having occasion to illus- 
trate ina lecture some of the phenomena of atmospheric 
electricity, he desired to obtain as long sparks as pos- 
sible. With the apparatus at hand the longest spark 
he could obtain in air was 4} inches. He tried iron 
filings sprinkled on varnished glass, paper, and wood, 
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but the results were not satisfactory. After several 
experiments he hit upon the following exceedingly 
successful method :— 

Dry boards were fastened together to make a plane 
surface, 4 feet long and 3 feet wide. One side of this 
was varnished, and before it was dry Mr. Janney pressed 
over its entire surface sheets of tin foil. After letting 
it stand over night to dry slightly, with a ruler he 
passed a sharp knife across the foil in lines about one- 
eighth to one-quarter inch apart. Allowing it to dry 
again a short time, he passed the knife across it right 
angles to the former lines, thus cutting the foil into 
squares, separated by very short distances—only the 
thickness of the knife edge. Connecting the poles of 
his coil to opposite ends of the board, a phenomenon 
of dazzling beauty was produced. Every time the cir- 
cuit was broken, from six to 20 lines of sparks zig- 
zagged from one end of the board to the other. These 
were exceedingly brilliant in the dark, when the circuit 
was broken only about 180 to 200 times a minute. 
Judging from the resistance of vacuum tubes placed 
in the circuit at the same time, the experimenter be- 
lieves that he can obtain strokes from 15 to 20 feet in 
length by this method, if the foil be placed in a narrow 
strip along a pole of that length. 

The drying mentioned above is necessary, as it is 
very slow under the foil, and the strips will be pulled 
out of their places in the second cutting. The coil 
contains about 30,000 feet of No. 36 naked copper wire. 
The circuit breaker is a combination of the ordinary 
platinum contact break and a mercury break, so that 
either can be used at will. The mercury break pro- 
duces much better effects. It consists of a platinum 
wire dipping into mercury covered with alcohol. 


Fig. 1. 


Fia. 2. 


The condenser consists of 40 sheets of tin foil, 
6 inches by 12 inches, with varnished paper between. 

The battery consists of three cells of the Grenet type, 
each containing about 50 square inches of zinc surface, 
counting both sides. 

With this battery and coil Mr. Janney obtained 
strokes in air 4} inches long between a brass disc 1} 
inches in diameter, and a point. : 

Over a tin foil surface as described he obtained a 
stroke 10 feet long, with sufficient force to make it 
much longer had he had a greater length of tin foil. 

There is one peculiarity about these strokes depend- 
ing upon the connections. If the opposite ends of the 
board covered with the foil be connected directly with 
the poles of the secondary coil, the discharge seems to 
scatter over the whole surface, making several simul- 
taneous strokes and producing a very beautiful appear- 
ance. (See fig. 1.) 

If the connections remain as in fig. 1, but also the 


poles of the coil be connected one with the inside and 
the other with the outside of a small condenser con- 
taining about 4 to 6 inches of tin foil, the electricity 
no longer scatters over the board, but makes only one 
much more direct and more intense stroke. (See fig. 2. 


ON A NEW DYNAMO-ELECTRIC MACHINE. 
By MM. A. DAMOISEAU anp G. PETITPONT. 


THE importance, as far as the yield is concerned, of 
minimising the quantity of work converted into heat 
in the wires of dynamo machines is too evident to re- 
quire enforcing. 

As the production of a given magnetic field with an 
electro-magnet of given dimensions requires always a 
certain outlay,we cannot think of effecting thisreduction 
on the inductors. The armature alone is open to 
modifications which enable us to obtain a greater electro- 
motive force in an equal length of wire traversed by 
the current. 

The arrangement which we have devised for this 
purpose is the following, and is applicable to the 
machines of Pacinotti, Gramme, Hefner Alteneck, and 
Siemens. The expansions of the poles are suppressed, 
and the poles are approximated to one another so as to 
affect merely a portion of the ring, the fourth or the 
eighth. The current is then received at three points of 
the collector, one in the middle of the part correspond- 
ing to the portion of the ring affected, and the two 
others at either hand of each pole. 

Under these conditions, if the inductors are excited 
by an external source of electricity, and the ring re- 
volves in the direction of the brushes, a, (3, y, if the 
circuit is open, the difference of the potential between 
a, }, y remains the same. But if we close the two cir- 
cuits with resistances which are equal, and decrease 
gradually, a § preponderates, and that in a very 
decided proportion, nearly one-half. If we render the 
resistance at a 6 smailer the difference is still more 
striking. But if we diminish the resistance at y 8 we 
perceive, taking account of the loss due to internal 
resistance, that the proportion of the electromotive 
forces does not sensibly vary. The intensity of the 
current circulating between a and § diminishes the 
electromotive force at y 6B without the reciprocal force 
being sensibly noticeable. The differences of potential 
between the extreme brushes, though they sometimes 
attain considerable values (more than 100 volts in a 
machine now constructed), only generate a current in 
the inactive part of the ring which may be practically 
neglected. 

We may therefore, for instance, utilise the current 
y 6 to excite the inductors, and we thus obtain a 
machine which acts approximately as if it was excited 
in derivation, and which gives, all other things being 
equal, with an equal linear velocity, and an equal length 
of wire traversed by the current, an electromotive force 
greater by one-third than that which is obtained with 
the best machines now made. 

We have constructed a model in which the ring (of 
the shape of a disc) has 3-200 kilos. of wire of 1:2 milli- 
metres in diameter, and the electro-magnets 18 kilos. of 
wire of 16 millimetre. The polar surfaces are only 
56 square centimetres each, and act upon the ring at 
its two surfaces. The length of the wire between the 
two brushes is only 45 metres. With the electro- 
magnets connected two by two we obtain, at a speed of 
690 revolutions, 11°7 ampéres, and 645 volts at the 
terminals, Ata speed of 1,854 we obtain 207 volts with 
an open circuit, and at 1,900 revolutions 180 volts at 
the terminals, and 23°5 ampéres with a resistance of 
75 ohms. The electric yield is, under these conditions, 
0763, or the machine produces more than 200 watts per 
kilo. of coiled wire, which represents a work about 
double that produced by present machines with a lower 
yield (0°71, 0-677, 0-684 being the yields of the 
machines IV., V., and VI., experimented with by the 
Committee of the Exhibition of 1881.) — Comstes 
Rendus. 
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NOTE ON THE THEORY OF DYNAMO- 
ELECTRIC MACHINES. 


(Concluded from page 499.) 


Search after the Lightest Type of Dynamo-electric 
Machine. 


For this purpose we must return to the theory of 
dynamo-electric machines, and seek to penetrate further 
into the knowledge of the magnetic phenomena which 
determine the production of the current. 

1. On the Armature-—We may consider this as a 
revolving body, which turns on its axis; the polarity 
of its different points ought to remain independent of 
its rotatory movement. 

The best armature must be that which will render 
it possible to place the greatest quantity of copper in 
the midst of the active part of the magnetic field de- 
veloped by the inductors. 

But whatever may be the method of coiling adopted, 
that of Gramme or of Alteneck, the only portion of 
the armature which is necessarily withdrawn from the 
action of the inductors must be that which abuts on 
the piece of a diamagnetic substance which serves to 
support this armature. 

Thus it may be said that, from this point of view, all 
systems of coiling are equally good. 

As for the proportions which ought to be established 
between the masses of copper and of iron in the con- 
stitution of the armature, we shall treat of them at the 
same time as the inductors, since the latter take an 
active part in the production of the magnetic field in 
which the armature moves. 


On the Inductors.—The object sought is to saturate 
the magnetic field in which the conductor of the ring 
is displaced at the smallest possible outlay of energy. 
But we have seen that the saturation can be effected 
by means of a very feeble current circulating around the 
inductors, but that this result is in part destroyed by 
the magnetisation of the ring. It is easy to account 
for this phenomenon. 

Let us suppose a Gramme ring, A A (fig. 5), capable 
of revolving between two polar pieces, B B, B’ B’, and 


let us suppose that the space included between the ring 
and these pieces is completely saturated when we pass 
a certain current around the inductors, E E’, the ring 
itself not being traversed by any current. 

If we cause a current to circulate in this ring, there 
will be produced two poles diametrically opposite. But 
the lines of force issuing from the positive pole, on 
their way to the negative pole, such as a) cd, will 
tend to effect the greater part of their course by the 
medium of the polar pieces, B B, or B’ B’. The actions 
of the parts a ) and c d upon the conductor of the ring 
neutralise each other reciprocally, but these two fines 
will take the place of two lines of active forces, pre- 
viously developed by the inductors, E E’, the energy of 
the magnetic field will therefore be diminished. 

To do away with this defect, it is necessary to in- 
crease the current which circulates round the inductors, 
or, in other words, to expend more work. When these 
are thus rendered stronger they again become masters 
of the available field and force the lines, a bed, to 
take a new course, such as @ m d. 

There is still another defect which it has been sought 
to remedy by modifying the lead of the brushes when 
the intensity which circulates in the ring increases. 
Under the influence of the poles developed in it, the 
lines of force emitted by the inductors deviate per- 
ceptibly from a direction normal to the ring and take 
directions more or less oblique, such asefgh. But 
we know that the electromotive force developed in a given 
conductor is not merely proportional to the number of 
lines of force which it encounters during a unit of time, 
but it is also a function of the angle at which it inter- 
sects them, and that the electromotive force reaches its 
maximum when this is a right angle. The field being 
kept saturated by the inductors cannot, however, de- 
velop the same effects, and the change of lead of the 
brushes merely renders it possible to collect all that 
can be developed in a field thus constituted. 


These defects, common to all existing dynamo ma- 
chines, depend on the fact that both require two 
distinct magnetic systems, which cannot be developed 
save at the expense of each other. But we must not 
forget that the object in view is to saturate a limited 
volume, and that we may gain this end by merely em- 
ploying one of these two magnetic systems. 

We cannot withdraw the iron from the ring without 
rendering the saturation of the space in which the con- 
ductor moves almost impossible ; it, therefore, alone 
must determine it. In other words, whilst preserving 
the polar pieces, B B, B’ B’ (fig. 6), we must connect 
them directly by masses of iron such as C D C’, sup- 
pressing the electro-magnets of the inductors. 

If, then, on placing the brushes suitably we deter- 
mine two diametrically opposite poles in the ring, as 
represented in the figure, the lines of force which tend 
to pass from one to the other will follow a track such 
as a b,ced,ef. The piece, C D C’, being inert, will not 
hinder their development, and if it admits of so much 
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iron that the number of lines of force capable of fully 
saturating the interval between it and the ring are 
far from saturating it (¢c., the inert piece), all the 
directions, such as @ band fg, should coincide with 
the radii, o and og. 

We are thus led to think that we may improve the 
yield of the machines of Siemens, Gramme, and others, 
of suppressing their present inductors, and substituting 
for them polar pieces analogous to those which we 
have just described. ig. 7 represents a Gramme 
machine transformed in this manner. We thus not 
merely ameliorate the yield of the machine since we 
diminish its resistance, but we increase its power, 
since its characteristic would not be further lowered. 
At the same time we diminish its weight and its cost in 
very considerable proportions. 

To the end that the ring may tend to displace itself, 
it is evidently requisite that the two pole pieces 
should not enclose it entirely. It results, from the 
experiments of M. Marcel Deprez, that the develop- 
ment of each pole piece should be about one-fourth 
that of the ring. A part of the field developed by the 
ring will thus not be utilised, but if we refer to the 
investigations of Prof. Sylvanus Thompson, we see 
that the lines of force issuing from the extremities 
of the armatures of ordinary machines, either do 
not meet the ring at all, or intersect it only at very 
acute angles. 

Nevertheless, this transformation may not be applic- 
able to generators whose armatures contain but very 
little iron. 

Let us consider the characteristic of any machine 
whatever, fitted with its present inductors. Let 0, M, A, 
(fig. 8) be this curve, and let us trace with the same 
ordinates the characteristic of the same machine, trans- 
formed according to our method, and taken at 
the same velocity. For low intensities the magnetic 
field will evidently be more dense in the first 
place than in the second; the first characteristic 
must, therefore, pass above the second. But when 
the magnetisation of the ring is strong enough to 
saturate the field the two curves must intersect each 
other, say in M, and from this point the second character- 
istic will remain always above the first, since the corres- 
ponding magnetic field will not be weakened, and 
will approximate closely to the parabola indicated by 
the theory. 

But if O R is the right line whose angular co- 
efficient represents the internal resistance of the 


machine, the latter cannot prime itself unless it is 
turned more swiftly. 
This method of transformation may, at least, be 


applied with advantage to existing recipient machines, 


when their armatures contain sufficient iron. 

If we have now to construct a new machine, instead 
of reducing as much as possible the mass of iron in 
the ring, we make it very large. This will have, in 
the present case, no inconvenience, and will permit us 
to saturate the magnetic field with very low intensities. 
In this manner the characteristic rises rapidly from 
its origin. 


We must also take into consideration the following 
remark :— 

Since it is the ring alone which determines the mag- 
netic field we must arrange it so that each of its two 
halves, which acts as an electro-magnet, may be in the 
best and most productive conditions for such appa- 
ratus. 

It results, from the experiments of M. Marcel Deprez, 
that electro-magnets should be made short, but thick, 
and that the length of the core should not be more 
than three times its diameter. These conditions can- 
not be realised with the ordinary type of armatures, 
since 3 is much smaller than 7; there is, therefore, 
room for creating a much greater number of poles in 
the ring, always in even numbers. In other words, it 
is advisable to construct multi-polar machines. 

In all machines now in use the inductor electro- 
magnets have a form quite independent of that of the 
induced. Ordinarily they are far removed from, and 
the lines of force to which they give rise are brought 
back towards, the induced parts by means of powerful 
armatures of wrought or cast iron, which must at the 
same time distribute them around it. 


Fia. 8 


These armatures are bulky. In machines of small 
dimensions, their weight is unimportant, but in large 
machines, like that of Edison mentioned above, they 
become enormous blocks of metal of great weight. 
The greater the mass which is given to the armatures, 
the more iron also must be given to the inductors, 
otherwise the magnetic field would be diluted in these 
armatures. This is the reason why many multi-polar 
machines have been latterly constructed. 


Fia. 9. 


These reasons led us to éxamine if it might not be 
possible to realise a machine in which the induced and 
the inductor of our system might not in some manner 
be the one enclosed in the other, and where all the 
masses employed might co-operate directly in the 
development of the magnetic actions, and not in their 
transmission. 
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It seemed to us evident that such a machine would 
be the lightest possible for a given power. 

But the sectional solenoid, of which M. Marcel Deprez 
made an apparatus similar to a steam-hammer, corres- 
ponded perfectly to the plan which we had traced. 
This machine was remarkable for the greatness of the 
effects which could be produced with masses of a feeble 
weight, and the small amount of energy which had to 
be expended to obtain these effects. 

Unfortunately, it is impossible to transform this kind 


of a machire into a machine for continuous circular 
movement witout employing the arrangement devised 
by M.M. Gerondo, and subsequently re-discovered by 
M. Deprez, and which is very complicated. 

The following type of machine then occurred to us. 

Let fig. 9 represent 2 Gramme ring of a flat section, 
A, A. This ring is fixed, and the entrance and exit 
wires of each of its bobbins are connected as usual 
with each of the successive keys of a collector, which 
is also fixed. 


Fic. 11. 


Upon this collector there are arranged brushes, 
aa..§f..in even numbers. We number them 
1,2,3 —2n, 

Suppose that all the brushes of the odd numbers, 
aaa... are in permanent connection with one of the 


poles of a generating machine, and the brushes of the 
even series, 6 6 B . . . with the other pole. 

It is evident that the current will develop the ring 
on aseries of successive points situate at the apices of 
a polygon of 2 sides inscribed in the median circle of 
the ring. These points will be alternately positive and 
negative, as shown in the figure. 

All the brushes, 1, 2... 2 », being fixed in the 
same circle, we can cause them to turn simultaneously 
in one direction or the other. 

Whilst doing this we shall also displace our series of 
points in one direction or in the other. 

Suppose that opposite to this ring we arrange a 
series of 2 sectors of iron, like that represented in fig. 
10, and mounted on the same axle of rotation. 

Our successive series of points occupy now given 
positions in the space, and these sectors will tend to 
turn until their centre is in the middle between two 
consecutive poles. 

If, by means of the brushes, we displace the succes- 
sive points in a continuous manner, we thus occasion 
the rotation of the sectors. 

To transform the above system into a dynamo- 
machine, it is sufficient to key the circle which carries 
the brushes upon the axle of the sectors. 

In such a machine, the iron sectors whose magneti- 
sation remains constant form the inductors, and these 
of themselves answer the purpose of an armature. 

A preliminary experiment made under these showed 
that the effects obtained were satisfactory, but the out- 
lay of energy required was very considerable. 

Having had occasion to consult M. Marcel Deprez, he 
advised us, whilst retaining the same fundamental 
principles, to modify entirely the arrangement adopted ; 
to substitute for the flat ring an upright, and for the 
armatures parallel to the plane of the ring, armatures 
perpendicular to this plane and connected together by 
cheeks of iron. 

In order to judge of the effects obtained by this 
alteration, we had constructed the small experimental 
apparatus represented in fig. 11, in which we made use 
of all the indications furnished by M. Deprez. 

This apparatus is composed of a core of iron of 50 


- millimetres in diameter and 450 millimetres in length, 


covered with three bobbins, each 150 millimetres in 
length and 12 in thickness. The whole was enclosed 
in a brass tube. 

The bobbins being suitably grouped, two poles at 
150 millimetres were developed at each extremity of 
the cylinder. 

The armature (the form of which is distinctly seen) 
was brought into their presence, and a very simple 
arrangement (also shown in the figure) enabled us to 
measure immediately the effort developed. 

The following are the results of some experiments 
made with this apparatus, in which M. Deprez varied 
successively the thickness of the armatures. 

1. The armatures and the two vertical cheeks have a 
thickness of 20 millimetres : 


Resistance of the conductor .. 19 ohms. 
Intensity ... ose 5°29 amperes. 
Weight raised 4:3 kilos. 
Number of kilogrammetres ex- 

pended per kilo raised... 6 


N.B.—Two-thirds only of the total outlay of energy 
took part in the production of the effort. In fact if we 
had a ring in place of a portion of a cylinder we should 
have a number of armatures equal to that of the 
bobbins, but here we had only two armatures for three 
bobbins. 

2. The armatures are 30 millimetres in thickness, and 
the cheeks 20 millimetres : 


Intensity ... 47 ampéres. 
Weight raised... “a kilos. 
Number of kilogrammetres ex- 

pended for kilo. raised 42 


3. The armatures are 40 millimetres in thickness, and 
the cheeks 20 millimetres : 
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Intensity ... oe .. 45 amperes. 
Weight raised...  7°6 kilos. 
Number of kilogrammetres ex- 

pended per kilo raised... 


These two last results appear remarkable, consider- 
ing the smallness of the apparatus which weighed only 
19 kilos, 


Iron core .. 52 kilos. 

Conductor... mm 

Armatures of 40 kilogrammetres in 
thickness, and cheeks of 20 ... 7:6 


The effects produced, and their cost, were quite com- 
parable with those given by solenoids of the same 
dimensions, and the expenditure of energy necessary 
to support 1 kilogrammetre was much smaller than 
with our former arrangement. 

The problem which we took in hand is therefore 
solved, thanks to the assistance of M. Marcel Deprez. 

We have thereupon entered jointly upon the study of 
a dynamo machine, for a special purpose, which we 
shall describe at an early opportunity. 


THE INSTITUTE OF PATENT AGENTS. 


We have received a copy of the second annual report of the 
council of this Institute, which was incorporated in 1882. The 
council record with gratification the steady progress made by the 
Institute during the past year. 

The Institute now comprises fifty-four fellows, two associates, 
thirty foreign members, and three graduates. 

During the 12 months ending April 30th, 1884, the Institute 
held nine meetings, and the following papers were read and dis- 
cussed :—*The Patent Agent and his Profession,’ by Mr. 
Newton; on “Foreign Patents,” by Mr. O. Imray; on ‘‘ Some 
Points Regarding United States Patents,” by Mr. P. M. Justice; 
on “ The Patents, Designs, and Trade Mark Rules,” by Mr. J. C. 
Mewburn ; on “ The Patent Office Library,” by Mr. P. Jensen; 
and on “ Free Trade in Patents, or some Proposed Changes in the 
United States’ Patent Law,” by Mr. E. Morton Daniel. 

One of the chief objects of the Institute has been fully attained. 
That object is stated in paragraph 3 of the memorandum of 
association, in the following terms :—“ To extend their opportuni- 
ties and facilities for meeting, correspondence, discussion, and 
interchanging ideas respecting matters connected with their pro- 
fessional practice, and generally to aid in the acquisition and dis- 
semination of knowledge appertaining to their profession.” 

The second object of the Institute is stated in the same docu- 
ment to be:—‘<To form a representative body of the patent 
agents of the United Kingdom for the purpose of promoting 
improvements in the Patent Laws, and in the regulations under 
which they are administered.” 

The council congratulate the members on the most complete and 
successful attainment of this object. The Institute had been 
already established, on a firm and broad basis, when the whole 
subject of the laws relating to patents, designs, and trade marks 
was brought before the House of Commons by a Government Bill 
presented by the President of the Board of Trade. 

The attention of the council having been drawn by the vice- 
president to the fact that certain countries, not including Great 
Britain, had entered into a convention by which mutual privileges 
of great importance had been obtained by inventors belonging to 
those countries, a correspondence on this subject has been carried 
on between the Institute and the Board of Trade. It appears 
that Great Britain has agreed to become a party to the conven- 
tion which was entered into between Belgium, Brazil, Spain, 
France, Guatemala, Italy, Holland, Portugal, Salvador, Servia, 
and Switzerland on the 20th March, 1883, and that arrangements 
have been made for signing the convention on behalf of this 
country on the 31st of May, 1884. The principal objects attained 
by this convention are as follow :— 

1. The subjects of each of the subscribing States shall in all the 
other States, as regards patents, enjoy the advantages that their 
respective laws grant to their own subjects. 2. Any person who 
has duly registered an application for a patent in any one of the 
States shall enjoy a right of priority protecting the first patentee 
against any acts accomplished in the interval for a term of six 
months, a month longer being allowed for countries beyond the sea. 
3. The introduction by the patentee, into the country where the 
patent has been granted, of objects manufactured in any of the 
other states shall not entail forfeiture ; but the patentee remains 
bound to work his patent in conformity with the laws of the 
country into which he introduces the patented objects. 4. The 
States agree to grant temporary protection to patentable inven- 
tions for articles appearing at officially recognised International 
Exhibitions. 

It is understood that Holland and Switzerland, where there are 
at present no patent laws, will shortly adopt measures, in pursu- 


ance of the terms of this convention, whereby inventions may be 
protected. 

At one of their recent meetings the council decided on the 
expediency of making, for the use of members of the Institute,and 
of renewing from time to time, a complete collection of the patents, 
designs, and trade mark laws of all foreign countries and British 
colonies. 'T'o carry out this important and extensive undertaking 
the council appointed a committee of fellows, consisting of 
Messrs. W. Clark, G. G. M. Hardingham, 0. Imray, and P. M. 
Justice, and empowered them to issue, in the name of the council, 
such circulars, to be signed by the secretary, as they may find 
necessary in carrying out their task. 

The council heartily congratulates the members on the fact that 
the Institute has now attained a position whlch has met with full 
recognition from the Board of Trade, and from the officials 
engaged in the administration of the Patent Law. 

On these grounds the council now feel justified in inviting the 
co-operation, as associates, of both classes of members of the legal 
profession, as well as of engineers, manufacturers, chemists, and 
others interested in the Patent Laws, and generally in the protec- 
tion of inventions. 

The council submitted to the ordinary meeting, held on May 
4th, 1884, the following list of fellows for election as president and 
vice-president, and to fill the vacancies in the council during the 
ensuing year:—President, John Imray, M.A. Vice-President, 
William Carpmael. Other members of council: Charles Denton 
Abel, Arthur Carpmael, George Davies, William Edward Gedge, 
Peter Jensen, John Thompson King, John Clayton Mewburn, and 
William Lloyd Wise. 


THE TANGENT-GALVANOMETER AS AN 
AMPERE-METER. 


By J. KESSLER. 


(Concluded from page 523.) 


As the tangents of the angles of deviation if multi- 
plied by 10 give the strength of the current in ampéres, 
as in the following diagram (fig. 5), which, together 
with the accompanying table, may suffice for the ordin- 
ary gauging of practical instruments. 


53° 1A 31° 
11}° | 35° ae 
163° 382° By 
215° 4,, | « 
264° 5 ” 
45° 10 Ampéres, or the absolute current-unit. 

ti... eee 253A 


Factor for the Reduction of any Weber's Galvanometer 
whatever, 

Naturally any given tangent-galvanometer can be 
used as an ampcremeter if the factor is known for its 
reduction to one which shows 1 ampére. 

For all tangent-galvanometers constructed on Weber's 
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principle, formula IV. holds good for the strength of 
the current : 


ri 
t=; tang. absolute units. 


2a 
RH 
for 1 ampére = Sao tang. 45 = ,'; absolute unit ; 
rho, 
lamp. ~ 27H 


Ian tang. ¢ ampere. 

The reduction factor of a tangent-galvanometer with 
n coils and a radius of 7 centimetres, at a place 
where the horizontal component of the terrestrial 
magnetism has the value / in centimetregrammes, or 
dynes is 

rhio 

As the simplest special case for the above-described 
tangent-galvanometer with one coil, giving the absolute 
current-unit at a deviation of 45°, we have, since 7 h 
was chosen = 2 x (which will hold good for the next 
four years in Vienna), 

rh-10 27°10 10 ‘ 

As a further example may serve the alteration of the 
reduction-factor for the same tangent-galvanometer 
after the lapse of the next four years, when 


r = 30-208 centimetres, 

h = dynes. 
rh-10 30/208 x 0:209 x 10 


After the lapse of the next four years the reduction- 
factor will therefore increase by half per cent., 
which, in practical determinations will be scarcely 
appreciable. 


nrperiments with the Tangent-Galvanometer. 


There follow now the results of certain experiments 
with the tangent-galvanometer just described. These 
experiments have been conducted with regard to the 
hints given by Prof. Kohlrausch on practical measure- 
ments. 

In these experiments the tangent-galvanometer was 
placed at a considerable distance from even small portions 
of iron. It was fixed upon a wooden frame, protected as 
far as possible from agitation, and secured to a main 
wall of the house. It was connected with the battery 
by means of a couple of wires of 4 metres in length, 
twisted in the form of a cable, each wire being 
2°7 millimetres in thickness, and the resistance not quite 
0:03 ohm. The resistance of the tangent-galvanometer 
itself does not exceed 0°001 ohm. 

In order to avoid the error of an incorrect orientation 
the current has been commuted for each of the experi- 
ments given, after the tangent-galvanometer had been 
placed so that in great deviations the angles at both 
sides did not differ by quite 3°. 

As to errors in reading off, it may be mentioned that 
in about 500 experiments which were made in compil- 
ing the table, owing to the size of the graduation the 
error probably never reached 02°. 

The needle was exceedingly sensitive in consequence 
of its being suspended from a cocoon thread. 

A further source of error as regards the length of the 
needle was quite avoided. The magnetic needle was 
4 centimetres in length, or only ,', of the diameter of 
the circuit (60°4 centimetres) whilst Prof. Kohlrausch 
finds that a correction is not required unless this pro- 
portion amounts to ,',. 

The following table, with the appended remarks, 
gives examples for the measurement of currents, and 
furnishes a tolerably complete view of the strength of 
the current in batteries, &c. 


TABLE OF DETERMINATIONS OF THE STRENGTH OF 


CURRENTS. 
| Caleulated. | 
| Deviation Remarks. 
| | Volt. | Ohm. 
(Recently charged. 10per 
| cent. mixture of sulphu- 
ric acid and water, 20 
lelement - 14° 250; — — |< em. deep. Diaphragm 
|| of white clay, 2—3 mm. 
thick and previously 
;| 2 elements in moistened with acid. 
quantity -| 243° 455) — 
2/2 elements in 
5| tension- -| 14° 250; — | — 
f]| 4 elements in 
m| tension- -} 11}° 2:00 | 4°16] 2°08| short circuited. 
= 
Ditto 8 1:40 | 4°16) 3:08 {t of L ohm resistance. 
S 10elements in s |( After being used for 10 
Al tension - - 71 1:26 11:0 | &8 } hours with a nickel sil- 
ver wire of 1 
{ 
|) ted volts agree with ob- 
Ditto 8 1-40 11-0 78 H servations with Fein’s 
voltameter. after! 
10 elements -| 173° | 3°21 | 208) 065 |} “ays four 
2, 3, 4, 5, 6, 
7,8,9,10 10}° 1°81 | 2°08} 1°15, 3 ohm introduced. 
Both groups 
in tension - 7° 1:26 | 2:08} 1°65) 1ohm introduced. 
| 
(Recently charged. 10 per 
| 
° oo } rie acid and water, 20 
lelement 44} centimetres in depth. 
= 2 elements in < Cells as above. 
| tension - -| 45) 10°5 
2 elements in 
quantity 61 180 |} —|— 
493° | 11°7 | 9°0 | 0°80] short circuited. 
2/5 i With nickel silver wire 
2 elements in 261° 4:90 | 9:0 | 1:80}} 
tension - - 
- After being in use for 
45° | 10:00 | 90 | hours, 


The experiments with Smee elements showed such 
fluctuations that the idea of tabulating them may be 
abandoned ; five to eight elements connected in ten- 
sion gave, when short circuited, about 10 ampéres. 

Experiments have also been made with the tangent- 
galvanometer on small dynamo machines, worked by 
hand. As regards the inequality of such working, the 
fluctuations in the strength of the current are not unim- 
portant. It may, however, be mentioned that they 
can be very readily observed with this galvanometer, as 
they range between 10 and 20 ampéres. The Fein’s 
machine and the Krittlinger hand machine have been 
examined, 

In case of accumulators the deviation with a short 
circuit is very violent, but is considerably moderated 
by the introduction of a resistance of 1 ohm, so that a 
strength of current of 1—2 ampéres remains tolerably 
constant for about a quarter of an hour. In these 
experiments a Plante and a Kréttlinger accumulator of 
2-5 kilos. in weight were used. 

The tangent-galvanometer is in general well adapted 
for the study of fluctuations in the strength ofthe current, 
since, on the one hand, as the resistance is vanishingly 
small, the strength of the current can be observed on 
introducing all possible resistances, and, on the other 
hand, the fluctuations with the same resistance are 
always plain to the eye, so that in every moment the 
relations of the strength of the current are detected, 
which is not the case in the chemical measurement. 

Lastly, must be mentioned the valuable remark of 
Prof. Kohlrausch on the use of one and the same 
galvanometer in measuring even the strongest currents— 
above 200 ampéres—by the aid of the law of divided 
currents, as is very clearly expounded in the Berlin 
Electrotechnische Zeitschrift for 1884, to which the 
reader is referred. 

For the relations of the strengths of currents in 
common practice, those especially which occur in school 
experiments, the tangent-galvanometer of the dimen- 
sions given above is amply sufficient for executing 
determinations in which the error of observation is 
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within one per cent. In any case, the importance of 
the tangent-galvanometer for measuring instruments for 
technical purposes is not to be undervalued, since the 


. silver voltameter can compete with it neither in con- 


venience, in cost, nor in accuracy.—Zeitschrift fiir 
Electrotechnik. 


THE ELECTROMOTIVE FORCE OF THE 
LALANDE-CHAPERON BATTERY. 


WE have on several occasions given very full and 
illustrated descriptions of the Lalande-Chaperon 
battery which has recently been brought forward in 
this country. Indeed, we have kept our readers fully 
informed on all points concerning this element from 
the time of its first appearance, including the tests 
made by M. Hospitalier. Dr. E. Van der Ven now 
comes forward in our French contemporary, La 
Lumiére Electrique, with the results of his researches 
on the electromotive force of the couple. This gentle- 
man proceeds as follows :— 

Having, for a special purpose, to make use of a bat- 
tery of great constancy and of a considerable yield, 
which, moreover, must not give off injurious gases, my 
attention was drawn to the element of Lalande and 
Chaperon. Before making use of it, however, I judged 
it prudent to examine its qualities myself. The results 
of this examination appear to me sufficiently interest- 
ing to merit publication for the benefit of those who 
have not the time or the appliances necessary for an 
investigation which, by reason of the very nature of 
this new element with a solid depolariser, requires 
much circumspection. 

To avoid the errors inherent in the determination of 

the intensity of the current by means of electrolysis, 
and still more in the direct measurement of the internal 
resistance of a couple, I endeavoured to determine at 
once the electromotive force and the resistance by 
applying the modification introduced by M. Paalzow 
(Berliner Akademie, 1862, p. 707) in the compensation 
method of M. du Bois-Reymond (Poggendorff’s An- 
nalen, LIV., p. 161). This method does not differ from 
that of Poggendorff (Annalen, CXXXYV., p. 326), save 
that in it we proceed in such a manner that in the ex- 
pression 
—a formula in which E, is the electromotive force of a 
standard element, E, being that of the given element, 
7 the resistance which must be introduced to obtain 
the compensation, 7, that of the standard element and 
of the necessary circuit—the variations of 7 may be 
equal and of an opposite sign to those of 7,, so that 
7” + 7, is constant during the compensation. 

The electromotive force E, being that of two Bunsen 
elements, placed in series, whilst the greater part of 
7” + 7, was formed of platinum wire, graduated into 
300 equal degrees, of a Siemens and Halske’s universal 
galvanometer fitted with a vernier, which rendered it 
possible to read off the tenths of a degree with suffi- 
cient exactness. We have then : 


E, 


(1) 2% 
where 2 is the sum of the internal resistance of the 
Bunsen battery and of that of the necessary circuit. 

To avoid the direct determination of x, I have also 
compared the electromotive force of a Daniell’s ele- 
ment with that of the Bunsens. I found: 

yl 

= 3002 
whence we conclude is connection With the equa- 
tion (1). 


(2) E, Dz 


D 


ing to this equation, is not that of the electromotive 
force properly speaking of the couple traversed by the 
current ; it is the value of the difference of potentials 
of its electrodes. We see that in applying the method 
of compensation we must modify 7 so as to reduce to 
zero the intensity of the current which passes by the 
circuit A K, Z, GB, and we obtain this object at the 
moment when the astatic needle G invariably indicates 
zero. But we cannot reach it in the case when the two 
opposite currents traverse a couple of the nature of 
Lalande’s element, because, from the moment when, 
by reason of a too great modification (however trifling) 
of 7 the intensity of the current E, surpasses that of 
the current E,, the electromotive force of this latter is 
re-established in such a way as to turn the needle from 
the opposite side. If even in the circuit A K, ZG B 
the intensity of the current is null for a moment, 
the depolarising action of the oxide of copper is 
strong enough to prevent the needle from remaining 
at rest. 

Therefore, following the indications of M. Paalzow, 
I connected the electrodes by the cireuit of known re- 
sistance E, GG Z,, which contained the Gaugain gal- 
vanometer G G. Modifying them 7 = A B so as to 
render the difference of the potentials (which at A and 
B results from the action of the element E) equal and 
of contrary sign to that produced at these points by the 
battery E,, no current will pass by the branches A K, 
and BG Z, in which the potential will be constant. 
The potentials at K, and Z, will be equal to those of the 
points A and B, the difference of which is given by the 
equation (1). As, on acting thus, the greater portion 
of the current, during the compensation, continues to 
traverse the circuit K, G G Z,, the electromotive force 
during this operation will not undergo the abrupt 
variations which result from the depolarisation of the 
surface of the zinc in the element not traversed by the 
current. 

It is evident that the difference of potentials, B,, 
being given we may deduce from it the electromotive 
force of the element traversed by the current by means 
of the equation— 


(3) E; =~ i E, = / v D, 


—/ being the given resistance of the circuit, K,,G G Z,— 
as soon as the internal resistance, n, of the element is 
known. 

We determine it by inserting between kK, and the 
point of junction of the wires A K, in G G K,, a known 
resistance C K, = /’. Oncompensating, then, the differ- 
ences of the potentials at A and B, we determine that of 
the points Z, and C, since the potential is constant in 
the branches, A C and A B C, Z,, as soon as compensa- 
tion is effected. This difference will be given by the 
equation— 


(4) BE, D 


if 7, represents the number of parts of platinum wire 
which must be introduced into the circuit to effect the 
compensation. 

We obtain in this manner a second equation :— 


tar, 


Whence we infer, in conjunction with the equa- 
tion (3),— 


(6) E; (r— l D, 
Yo 
(7) 7 = om 1. 


The plate of zinc weighed 2°92 kilos. Its dimensions 
were :—length, 40 centimetres ; width, 15 centimetres ; 
thickness, 4 millimetres. After the experiments it 
weighed 1°90 kilos, 


if : 
r 
| 
Yet the value, &,, which we have determined accord- 
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The element contained a solution of 0°9 kilo. of 
caustic potash in three litres of water and 0°9 kilo. 
oxide of copper. 

We found:— 


E, E’, 
The Cireuit Closed | yfean resuit of | Mean result of 
during seven seven 
observations. | observations. 
Ist day ... 7 hours 0°54 D 0°32 D 
2nd day ... 0°47 D 0°29 D 
7 0°43 D 0:27 D 
4th day ... ... 0-45 D 0:28 
5th day ... 0°36 D 0:24 D 
6th day ... 7 0°26 D 0°22 
7th day . 7 0:23 D 019 D 


The unit D, in which the values E, and E’, are 
expressed is not a constant quantity. Still I have taken 
care to renew the Daniell element daily, and to place 
the cylinder of zine in pure water during the intervals 
of two consecutive observations. 


We see already, by inspecting the values E, and E’, 
that the electromotive E, of the element must have 
been approximately constant during the first four days. 
We observe, however, that this favourable result must 
be partly attributed to the fact that during this time 
the current has been closed only during seven hours 
daily, and that to conclude from this fact that the 
element is constant for 28 successive hours would be 
premature. The depolarising action of the oxide of 
copper is such during the intervals of rest that each 
morning, at the beginning of the experiments the 
intensity of the current was superior to what the ele- 
ment had produced on the first day. The observation- 
sheet shows that for these consecutive days the 
Gaugain galvanometer indicated respectively the de- 
viations 29°, 28°, 25°, 24°, 23°, and 22° at the moment 
of closing the current. 

I have not been able to measure at these moments 
the difference of potentials of the electrodes, it 
diminished for more than half-an-hour which pre- 
vented the compensation. 

The resistances / and /’ were measured by means of 
the universal galvanometer. Taking (01 S.U. as com- 
parative resistance, 1 found as the mean of six obser- 
vations 

= 0:210 = 0:20 ohm. 
0181 = 0:17 ohm. 


On substituting these values and those of E, in the 
equations (6) and (7) we find, for the mean value of the 
electromotive force and of the internal resistance of the 
element during the first four days : 


Ist day E,;=O0668D » = 0°05 ohm. 


2nd day = (0'664 D = (008 ,, 
3rd day = 0623 D =009 ,, 
4th day = D = 009 ,, 


It follows that if we take D = 1:026 volts, the mean 
value of the electromotive force during the period of 
constancy is 0°66 volts and that of the internal resistance 
0-075 ohm, so that in a circuit the external resistance 
of which is equal to the internal resistance, the ele- 
ment produces a current of 4-4 ampéres. This con- 
siderable production of electricity, which results exclu- 


sively from its low internal resistance, is one of the 
characteristic attributes of this new element with a 
solid depolariser. 

It is evident that it cannot be used for purposes 
which require a great difference of potential between 
the different parts of the circuit. Thus, ¢., it follows 
that an Edison lamp (with a resistance of 54:2, 
I = 09) would require a battery of about 82 elements 
in series to illuminate with an intensity of 13 candles. 
In the same manner a Swan lamp (resistance 35°8 ; 
I = 1:2) would require 74; a Maxim lamp (resistance 
267; I = 1:4) about 70, and a Lane-Fox lamp 
(resistance 24°4) ; I = 1°5) about 67. 

We may observe lastly, that the decrease of the 
differences of potentials E, and E’, during the three 
last days of the experiments, results solely from an 
increase of the internal resistance of the element and not 
JSrom a decrease of the electromotive force. 

This results from the fact that the ratio E,: EB’, ap- 
proaches more and more nearly to unity as the absolute 
values of E, and E’, decrease, for it is plain that the ratio 
sae 1+ iis only approaches unity as the value of 
n increases. 

Thus, if we substitute the means of E, and E’,, ob- 
served during the three last days in the equations (3) 
and (5) we have 


E,=064D »=016 
E; = 0°69 D n = 0°28 
E, = 0°68 D n = 0°38 


To what cause must this increase of the resistance be 
attributed ? I see the probable cause in the badly- 
conducting stratum of hydrate of copper (Cu O, Ho) 
which is deposited on the parchment-paper by which 
the plate of zinc is separated from the oxide of copper. 
It follows then from the fact—that during the three 
first hours of renewed activity each day the resistance 
is less than at the end of the experiments of the former 
day—that this layer has been partially reduced during 
the time of rest. This layer will be formed so much 
the more easily as the solution contains less of free 
alkali. 

As for the intensities of the current, considerable 
but rapidly diminishing which we observed at the 
beginning of each series, they must be exclusively 
attributed to a real increase of the electromotive force, 
an augmentation which results from the action exerted 
by the oxide during the rest of the element upon the 
layer of hydrogen, which is never instantaneously oxi- 
dised while the element is in action. These intensities, 
it is true, relate to an electromotive force much supe- 
rior to that of the element in action. But it must not 
be forgotten that according to the researches of Poggen- 
dorff (Annalen, CLXX., p. 60), the initial force of the 
inconstant element, zinc-potassa, will have a value of 
1:003 D, and that I have myself observed during these 
periods of rapid decrease values of 7, which would lead 
to a value E, = 0°75 D. 


Submarine Telegraph Cable between Japan and the 
Korea,—The Japanese Government has given notice 
that a submarine telegraph cable has been laid in 
Korea Strait from Kotomura (lat. 33°32?’ N., long. 129° 
55)’ E.), north-west coast of Kiusiu, Japan, to Tsan- 
liang-hai (Fusan or Chosan harbour), south-east coast 
of the Korea. The cable is landed at intermediate 
stations on Ika Sima and Tsu Sima. From Kotomura 
it is laid between Kagara Sima and Oégowa Sima to 
the eastern shore of Go no Ura (Gonolbra) Iki Sima, 
thence to Itsuhara harbour, on the east coast of Tsu 
Sima, and finally from Komada (Komotamura), 
on the west coast of Tsu Sima, to the Japanese 
station at Fusan. In the inner part of Fusan 
harbour the cable is marked by buoys. Mariners 
are informed that anchorage in the vicinity of this 
cable is prohibited. 
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NOTES. 


Electric Lighting.—We learn that Mr. W. F. Thomas 
has just completed arrangements with the Maxim- 
Weston Electric Light Company for the lighting of 
Covent Garden Theatre and the Floral Hall during the 
forthcoming season of promenade concerts. 


Arrangements are being made, we understand, for 
fitting up the turret at the Admiralty Pier, Dover, with 
the electric light. A pair of new engines and dynamo 
machines are to be placed in the engine chamber of the 
turret for this purpose. 


It is said that the municipal authorities of Munich 
are in treaty with Mr. Schuckert, of Niirnberg, for the 
lighting of several streets in their town. 


On Thursday last week Lord Greville asked, in the 
House of Lords, whether any steps were about to be 
taken as to the lighting of the House by electric light ; 
also, having in view the very great importance of 
obtaining the best and most economical results, whe- 
ther Her Majesty’s Government would ask the leading 
companies in Great Britain to tender for the same. 
Lord Sudeley said he was unable to say exactly when 
the House and libraries would be lit up by the electric 
light, but the First Commissioner of Works had the 
lighting of both Houses under his consideration. As 
a considerable amount of money would have to be 
expended the plans connected with it naturally re- 
quired most careful looking into; and as a portion of 
the work had been carried out by one company, the 
First Commissioner was unable to say, to what extent 
it would be possible to invite public competition, but 
he hoped he might be able to do so. 


The activity manifested at the Forth Bridge Works, 
gives, says the Hdinburgh Daily Review, promise of 
considerable progress being made before the winter sets 
in. There are now over 1200 men employed in con- 
nection with the undertaking, aided by some 40 steam- 
engines of various powers, and work is carried on day 
and night, the electric light being a great aid during 
the night. 


At the meeting of the Greenock Water Trust last 
week the minutes of 6th June, which were read, con- 
tained the following: “The superintendent reported 
that an application had been made to him by the Police 
Board, as Local Authority under the Greenock Electric 
Lighting Order, 1883, regarding the supply of water for 
power to drive the electric lighting machinery proposed 
to be fitted up at Prospect Hill for experimental pur- 
poses. The superintendent stated that 25 horse-power 
could be given night and day. The committee agreed 
to give the water power to the Police Board free of 
cost for the first year, the Board being at the expense 
of fitting up the turbine and making the connections 
thereto. The motion was agreed to.” 


The International Forestry Exhibition, which is to 
be opened at Edinburgh on the Ist July, is to be lighted 
in the evenings by means of electricity, the are light 
being the system employed. The lamps will be hung 
on lofty poles outside for the lighting of the grounds. 
One of the attractions of the Exhibition will be an 
electrical railway 700 feet in length. which is to be laid 
down on the north side of the Exhibition buildings. 


The Edison and Swan Company desires to direct 
attention to its latest prices and particulars of the new 
and improved type of Edison dynamos. 


Mr. J. S. Watson, superintendent of the Cunard 
Steamship line, says:—‘* We now have electric lights, 
three different kinds, in the Servia, Aurania, Pavonia, 
Cephalonia, Bothnia, and Gallia, and we have every 
reason to be entirely satisfied with them. All new 
steamships will be furnished with them. They are 
economical, give a better light than gas or oil, and, best 
of all, give out no heat.” 

The Bridgeport (Conn.) Electric Light Company 
have increased their plant of Thomson-Houston are 
lights to a full hundred. This light, states the New 


York Electrical World, is gaining a very strong hold 
on the affections of the New Englanders. 

At the Stockton Theatre Royal the Gilbert-Sullivan 
production, “Iolanthe,” has been performed during 
the week, an electric “star” light being introduced as 
an ornament for the principal performer’s hair. This 
has been effected by Mr. Goldston, of the Hammond 
Electric Light Company, Middlesboro’. 


Mr. Gilman, the managing director of the Giilcher 
Electric Light Company, writes to us as follows, in 
reference to a note in our last week’s columns :—* The 
accident at the Crystal Palace, referred to in your last 
number, resulted from the bursting of some cotton 
belting, which has since been replaced by a leather 
band. Electrically, we venture to think that the 
Crystal Palace installation is a great and complete 
success.” 

The Post Office and the Telephone Companies.— 
The following letter, signed “Shareholder,” appeared 
in the Z'imes of Tuesday last :—‘* A good deal has been 
written lately about the action of the Post Office in 
controlling the development of the telephone system, 
but I fancy the real secret of the policy of the depart- 
ment has not yet been openly disclosed. It is well 
known that under the Telegraph Acts the Post Office 
possesses a monopoly of both the telegraph and tele- 
phone systems, but it is not so well known that the 
monopoly in regard to telephones is interfered with by 
the United Telephone Company, who possess in regard 
to certain instruments patent rights which do not 
expire for some six or seven years. At the end, there- 
fore, of some six or seven years, if no better instru- 
ments are discovered before that time, the patent 
rights of the United Company will lapse, and the Post 
Office will then acquire the free and unfettered use of 
whatsoever instruments it may choose. The control of 
the Post Office is now only relative, it will then be 
absolute and indisputable. Not being above having an 
eye to the interest of the department, the Postmaster- 
yeneral thinks, I fancy, that by adopting ‘a waiting 
policy ’ he will acquire the reversion without cost, and 
thus do a good stroke of business for the department 
and the country. How far this policy is defensible or 
how far it will be sanctioned, is another matter. In 
the interest of social progress and scientific advance- 
ment it is to be regretted that the Post Office was ever 
able to establish its claim to the telephone, but, this 
claim being established, the public have a right to 
expect—department or no department—that no unne- 
cessary obstacles shall be thrown in the way of its 
development.” 


In the House of Commons on Tuesday, in answer 
to Mr. Arnold, who made various inquiries on be- 
half of Mr. Slagg, as to the arrangements between 
the Post Office and the telephone companies, Mr. 
Fawcett said: To reply to the series of questions 
addressed to me by my hon. friend would involve so 
many complicated details that I could not properly 
answer them without unduly encroaching on the time 
of the House. I am about to make a proposal which I 
hope will be thought fair and reasonable. I am fre- 
quently asked by the various telephone companies to 
modify in different respects the existing terms on 
which they carry on business. I am, therefore, about 
to propose that the telephone companies should meet 
and endeavour to come to an agreement as to the modi- 
fications of those terms which, in their opinion, would 
meet the public requirements. Should they act upon 
this suggestion and communicate the result to me in 
writing, their proposals shall at once be carefully con- 
sidered with every desire to allow the greatest freedom 
possible to telephonic communication which is com- 
patible with due protection of the interests of the 
revenue. 


The Telephone in Melbourne, Australia.—The pre- 
sent number of subscribers to the exchange in Mel- 
bourne is 730, and is constantly increasing. The central 
office has been found too small for the business which 
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has to be done, and removal has become necessary. An 
entirely new building has been built in William Street, 
and is now occupied. Improved switching apparatus 
is to be employed from the manufactory of the Western 
Electric Company of Chicago; and Mr. James C, 
Warner, electrician to the Western Company, was en- 
gaged by the Melbourne Telephone Exchange Com- 
pany to fit up the new premises. 


Telephoning from Moving Trains—Mark F. Parish 
and 8. J. Munn, of Niles, Mich., are stated to have 
nearly perfected an electrical railway signal, by which 
a collision between trains will be rendered absolutely 
impossible, by operating a telephone between trains of 
the same circuit; the instant another train comes on, 
the circuit is formed, and the bell in the cab of each 
engine will ring. 

Telegraphic, —A Times telegram from Hongkong 
states that a Chinese line of telegraph has been con- 
structed and is now working between Canton and 
Lungchou (90 miles south of Nanning) on the Ton- 
quinese frontier. 


Destructive floods have occurred in Galicia, and 
telegraphic intercourse is more or less interrupted. 


Bourton post-office, near Bristol, has been opened as 
a postal telegraph office. 

Telegraphic Reforms,—At a meeting of the Birming- 
ham Chamber of Commerce last week, resolutions were 
passed to memorialise the Postmaster-General and the 
Chancellor of the Exchequer upon the subject of postal 
and telegraphic reforms. The chamber expressed its 
regret at the proposed delay in the introduction of 
sixpenny telegrams, remarking that lower rates than at 
present exist are prevalent in nearly all European 
States, and that such excess of the British rate consti- 
tutes a factor to the detriment of the latter in competi- 
tion with foreign countries. Further points dilated 
upon were that whilst the Treasury was in possession 
of a postal surplus of £3,000,000 per annum, it appeared 
incongruous to delay the adoption of a new service 
which must prove a great convenience to trade and to 
the public, because of a temporary loss so small as that 
(£180,000) which has occurred in the parcel post 
service ; that the introduction of sixpenny telegrams 
would probably have produced a surplus which would 
have compensated for the loss on the parcel post ; and 
that the proposed delay of the introduction of this 
reform for financial reasons shows the prejudicial effect 
of the practice which has led to the appropriation by 
the Treasury of almost the entire postal service. 

The Telegraphic Arrangements in the late Egyptian 
Campaign,—The Select Committee appointed to enquire 
into the way in which the transport and commissariat 
departments of the British army were conducted 
during the recent campaign in Egypt sat last week, 
when evidence was given by Colonel Salmond, R.E., 
who stated that the telegraph corps connected with the 
Engineers ordered out to Egypt did not arrive until a 
week after the whole of the troops were in that country. 
During that week there had been advances as far as 
Kassassin, and four engagements had been fought. In 
the meantime, he (the witness) had charge of the 
telegraphic arrangements and had great difficulty in 
obtaining operators ; some of the men could only work 
the single needle instrument. The Arabs had cut the 
wires in innumerable places, and the way in which 
they were repaired was as follows :—There was a 
detachment of the Sth company sent out to repair the 
railway, and he gave to the officer in charge a tele- 
graphic instrument and a man to work it, and also 
sent out an Arab lineman he found in Ismailia. 
Dr. Cameron : How did you ascertain his qualifica- 
tion? Colonel Salmond: By signs. I took a piece of 
wire and a piece of copper and pointed to the ground, 
and he understood what it meant when I placed two 
pieces of wire together; he understood he had to join 
them. This man was able to reunite the wires, and it 


was owing to his services that telegraphic communi- 
cation was kept up until the arrival of the Engineers. 


The Bennett-Mackay Cable—An American contem- 
porary has the following :—“The New York Herald 
people now positively state that their first cable will 
be completed and in good working order by the middle 
of July, and they just as positively assert that they will 
give the public the universal rate of threepence a word 
on all messages, notwithstanding the threats of the 
cable pool to cut below a living rate. Preference will 
be given to full-rate messages in the order of their 
filing. Outside press messages, that is, press messages 
other than those addressed to the New York Herald, 
will come next, and will probably be carried at some 
reduction from the full rate. Dispatches filed for the 
Herald, excepting possibly those of an urgent charac- 
ter, will then be transmitted, taking the third or last 
place in the order of precedence. In other words, the 
Herald proposes to utilise the cable when everything 
else is clear to its fullest extent. They will see that 
the wire shall not know an idle moment. Their opera- 
tors will work night and day, unceasingly, and when 
the revenue from outside sources lets up, for no matter 
how short a time, the Hera/d will jump in and derive 
all the benefit it can from what would, under ordinary 
circumstances, be a dead loss.” 


It is a singular coincidence, whether significant of 
the future of the enterprise or not, remarks the Boston 
Herald, that the first successful step in the Bennett- 
Mackay, or Commercial Cable, enterprise comes on the 
41st anniversary of the first practical demonstration of 
the possibility of the electric telegraph. 


The ss, “ Faraday.’’—This cable ship left the River 
Thames on Monday last for Valentia, Ireland, where 
she will land the shore end of the Mackay-Bennett 
cable ; from thence she will proceed submerging the 
deep sea portion towards the buoyed end off the Flemish 
Cap. The Faraday passed the Lizard on Wednesday 
afternoon. All well. 


Telegraph Clerks and Sunday Work.—A_ large 
number of the Edinburgh telegraph clerks met on 
Saturday evening in the Café Royal to confer with 
regard to Sunday labour. Before the meeting closed 
the following resolution was adopted :—Resolved, that 
this meeting memorialise the Postmaster-General on 
the subject of Sunday labour in the telegraph service. 
While recognising the fact that Sunday labour is now 
to some extent a public necessity, it would be grateful 
to him for any effort he may make with the view of 
minimising such duty as much as possible, but urges 
that it should be performed in all offices under similar 
conditions, and that employés in the provinces should 
no longer be called upon to perform this exceptional 
duty under conditions other than those in force at the 
Central Telegraph Office in London—viz., payment as 
overtime for all duty performed on Sunday. 


An Edinburgh contemporary writes :—The telegraph 
clerks in Edinburgh, as elsewhere throughout the pro- 
vinces, have a grievance. The complaint they make is 
no trumped-up nor fanciful affair. The hardship they 
allege is genuine. Called to do extra work on Sundays, 
they get no extra pay : whereas their fellows in London, 
where the labour is kept down to a minimum, are 
rewarded for whatever they are asked to do. Mr. 
Fawcett says that according to the Post Office rules, 
Sunday work is not exceptional. The Postmaster 
General is a consummate logician ; but he will find it 
hard to square his reasoning with his facts. The 
London case goes dead against him, and the complainers 
have not been restrained by gallantry from citing 
another instance it is alike impossible to explain away. 
If the rules recognise no exceptions, how is it that the 
female clerks are left to the enjoyment of their Sunday 
rest? The questioners mean to press for a reply. 
They are entitled to get one—in the shape of a promise 
that Sunday work -vill be kept down as far as possible, 
and its performance be paid for as overtime. Stingi- 


| 
> 
| 
4 
: 


JUNE 28, 1884.] 


THE TELEGRAPHIC JOURNAL AND kK 
549 


ELECTRICAL REVIEW. 


ness towards such a class of public servants is never 
politic, and seldom profitable. 


Gas Engines and Electric Lighting.—Sufficient 
experience, says the Leeds Express of the 20th inst., has 
now been gained of the lighting by electricity of a 
portion of the Leeds new municipal buildings in 
Calverley Street to place its success beyond doubt. 
This result is the more gratifying, inasmuch as the 
employment of gas engines in driving the dynamo 
machines which generate the electric current was, for 
long, the subject of strong opposition, and it was only 
by prolonged and persistent investigation, and after 
much trouble that those who pinned their faith to gas 
engines secured their adoption. The employment of 
steam engines and boilers would be inconvenient and ex- 
pensive, while the cost of conveying the power from an 
out-building to the place intended to be lighted would 
not only have been considerable, but in transmission a 
serious proportion of the power would be lost. Thus, 
it was calculated that, supposing the copper in the 
mains for conducting the power cost £1 per light when 
the lamps were distant two hundred yards from the 
engine, it would cost £4 per light if they were distant 
four hundred yards ; while there would be a constant 
loss in the conducting wires equal to about ten per cent. 
of the total power. Some members of the Corporation 
Committee, however, held that the makers of the 
“Otto” gas engines had now reached a point in their 
manufacture which did away with the risks and dis- 
advantages urged against their use for this purpose. 
Those who visit the new library any evening now can 
see in the perfectly satisfactory nature of the lighting 
how well grounded this belief was. So perfect is the 
lighting, and so well have the “leads” been arranged, 
that the variation of power in the light from the top to 
the bottom of the building—from the starting place to 
the furthest point to which the power is carried—does 
not exceed two percent. This affords striking evidence 
of the skill with which the “leads ” have been planned 
out, and of the steadiness of the engines. For the first 
few days of the lighting those who had predicted evil 
things of the gas motors found cause of complaint in 
a concussion produced by their working, arising from 
the explosion caused by the gas. This, however, was 
quickly remedied by the completion of the exhaust 
receiver—a brick enclosure filled with rubble, over-laid 
by a four-inch deposit of river sand ; by which the 
noise of the explosion is rendered imperceptible. The 
engines are of 12 horse-power each, and are supplied 
from two 80-light meters. 


The Drawbaugh Case—The Electrical Review of 
New York states that the famous “ Drawbaugh suit” 
is approaching its end. The evidence is all in, and it 
is said that the arguments may be looked for in July. 
They will be looked for with an interest only second 
to that which the opinion of the court will excite, for 
both sides have able counsel, and both have devoted 
unlimited time and money to the perfection of their 
case. As to the outcome, men differ in opinion as 
much as they did in the case of the great English 
* Claimant.” 


Conference of Electricians.—A bill is pending in 
the American House of Representatives for the ap- 
pointment of a Government Commission to conduct a 
national conference of electricians and make special 
investigation on the occasion of the International Elec- 
trical Exhibition to be held in Philadelphia next Sep- 
tember. 


Underground Wires at Chicago.—The city electri- 
cian, thoroughly convinced of the efficacy of under- 
ground telegraphy, is now, states the New York Elec- 
trical World, superintending the placing of all the city 
wires underground. 


Engineers and their Workmen.—The coffee palace 
and dining hall in connection with Messrs. Robey & Co.’s 
Globe Works, Lincoln, was publicly opened on Friday 


evening of last week. The premises occupy an area of 
663 square yards, and are situated immediately opposite 
the main entrance to Messrs. Robey and Company's 
works. The building has been taken over by a Coffee 
Palace Company, who rent the same on favourable 
terms on condition that they supply cheap refresh- 
ments to the men employed at Messrs. Robey and 
Company’s works. There are two dining-halls for the 
workmen—one above the other, with separate entrances 
to each—and together capable of accommodating 700 
men, and these will be well filled at breakfast time, a 
lesser number of men staying to dinner. Each room 
has hot and cold water laid on, and convenience for 
securing hot meals to all workmen who choose to have 
them, the attendants making all necessary preparation, 
and placing each man’s meal in its appointed place 
before him, so that he finds all ready on entering the 
dining hall. While Robey and Company employ nearly 
1,200 men, about one-half of this number live in the 
immediate neighbourhood (a large proportion in their 
own houses), and do not, therefore, need any accommo- 
dation for dining at the works. This dining hall has 
been put up by Robey and Company in consequence of 
their present one proving altogether inadequate for the 
accommodation of their workmen. 

City and Guilds of London Institute,—The follow- 
ing additional donations to the Equipment Fund of the 
Central institution have been voted in response to the 
appeal of the Prince of Wales :—The Goldsmiths’ Com- 
pany, £4,000 (subject to confirmation); the Salters’ 
Company, £525; the Cordwainers’ £250, The Plais- 
terers have increased their annual subscription from 
50 guineas to £100. The Central Institution for the 
Advancement of Technical Education, situated in Ex- 
hibition Road, South Kensington, was opened by the 
Prince of Wales on Wednesday. In the course of the 
proceedings, amongst others, Prof. Ayrton, Prof. Arm- 
strong, Prof. Henrici, and Prof. Unwin, the recently 
elected professors of the institution, had the honour of 
being presented to His Royal Highness. 


Electric Systems at Philadelphia.—The City Coun- 
cils of Philadelphia having appropriated $10,000 for 
the purpose, the city authorities are just now intro- 
ducing the police, fire and telephone system which has 
proved so successful in Chicago, So much trouble has 
been caused recently by “crosses” on the fire alarm 
wires that the officials have notified all the companies 
that hereafter they must have all their wires placed at 
least four feet above those belonging to the city under 
penalty of having them cut. 

Telpherage.—Replying to a correspondent, Prof. 
Fleeming Jenkin estimates the cost of a telpher line 
to convey 10 tons per hour for a distance of 1} milesas 
follows :—If the gradients are unfavourable and the 
load has to be worked up-hill, the first cost, including 
engine, boiler, shed, dynamos, countershaft, belting, 
line, sidings, rolling stock, royalty, freight and agency, 
might be about £3,000. If the gradients were favour- 
able, and the load carried either on a level or down 
hill, only the empty trains running up-hill, then cost 
might be reduced to about £2,000. 

Electrical Exhibition at Boston, U.S,A—An _ ex- 
change states that arrangements are nearly completed 
to hold a grand electrical exhibition in Boston in the 
ensuing winter. It is proposed to make the display 
the most complete in the field of electricity, showing 
not only the great inventions that are agitating the 
public mind from day to day, such as electric lights, 
telegraphs, telephones, &c., but to make it also the most 
exhaustive in the less-known branches, and in the 
thousand and one articles that owe their existence in 
part or wholly to developments in electrical science. 

Disastrous Fire.—A fire broke out in the Mail build- 
ing, Toronto, recently, and before it could be got under 
control £30,000 or $40,000 worth of damage was done, 
the principal sufferers being the telephone company. 
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Electrical Induction in Underground Conductors.— 

A paper was read before the Royal Society of Canada 
at its meeting on Wednesday afternoon, 2lst May, 
at Ottawa, by Mr. F. N. Gisborne, Superintendent of 
the Dominion Government Telegraph Service. Mr. 
Gisborne’s paper was descriptive of a new system 
devised by himself. Proofs of the efficiency of his 
system were given in the production of a tabulated 
statement of tests made of a section of cable over 
3,000 feet in length, which was constructed under 
his direction, and laid between two of the depart- 
mental buildings in that city. The cable in question 
contains 20 insulated conductors; these are directed 
into 10 pairs, two conductors being twisted together 
in each case, each pair being utilised as a metallic 
circuit, one conductor being used as a return, in- 
stead of the earth, as is usual. The peculiarity of 
the cable consists in this twisting of the wires form- 
ing metallic circuits, in that both wires are thus made 
to occupy the same relative position with respect to 
any other conductor or pair of conductors in their 
neighbourhood. The philosophy of this device is, that 
a current passing through any such circuit has neces- 
sarily to pass down one wire and up the other, and it 
is evident that the positions of both with respect to a 
neighbouring circuit, being the same as above stated, 
the inductive effect of the current passing down one 
wire is neutralised by the inductive effect of the same 
current passing up the return wire. It would appear, 
therefore, that Mr. Gisborne’s system is in reality one 
in which the phenomenon of current induction does 
not obtain rather than one by which the effects are 
neutralised, Considerable interest in this connection 
has already been manifested, and it is understood that 
letters patent are about to be issued in Canada and the 
United States to the gentleman in question —Canadian 
Electrical News, 


Compensated Resistances.—On the 28th of February 
Prof. George Forbes read a paper before the Society of 
Telegraph Engineers and Electricians on “Compen- 
sated Resistances”’—that is, resistances which would 
remain the same however the temperature might vary. 
Prof, Forbes remarked :—* I think it probable that this 
subject has been worked out by other people, although 
I have not been able to come across their work, 
and this communication to you may cause another 
‘ Breguet ’* to announce himself.” During the discus- 
sion on this paper Prof. W. E. Ayrton rose and said :— 
“Ttisa little invidious to be the ‘ Breguet’ which Prof. 
Forbes said would probably turn up, and Dr. Fleming 
has been the Breguet. (Dr. Fleming had stated that Mr. 
Edison employed such a method of compensation in his 
electric light meter.) I would add that the plan of 
combining platinum and carbon is the principle of the 
Gatehouse incandescent lamp.” Prof. Forbes : “ Not in 
series.””—Prof. Ayrton : “ I think sometimes in series.” 
—Prof. Forbes: “No.” It only remains for us to add 
that Prof. Ayrton was correct in his statement. 


Society of Arts,—The Council of the Society of Arts 
have awarded the society’s silver medals to the follow- 
ing readers, amongst others, of papers during the ses- 
sion 1883-4:—To Prof. Fleeming Jenkin, F.R.S., for 
his paper on “ Telpherage ” ; to I. Probert, for his paper 
on “ Primary Batteries for Electric Lighting” ; to Prof, 
Silvanus P. Thompson, for his paper on “ Recent Pro- 
gress in Dynamo-Electric Machinery.” Thanks were 
voted to the following members of council for the 
papers read by them :—To W. H. Preece, F.R.S., vice- 
president of the society, for his paper on “ The Pro- 
gress of Electric Lighting” ; to Col. Webber, R.E., C.B., 
member of council, for his paper on “Telegraph 
Tariffs.” 


A conversazione will be held at the International 
Health Exhibition by the Council of the Society of 
Arts, in conjunction with the Executive Council of the 


* Prof. Forbes had completed certain experiments in telephony 
and then found that the work had been done previously by M. 
Breguet.—Eps. Rev. 


Exhibition, on Wednesday evening, 9th of July. The 
whole of the buildings will be open, and the gardens 
will be illuminated. 


The Turin Exhibition.—At the Turin Exhibition a 
street railway is to run from the Piazzo Carlo Felice to 
the principal entrance of the building. The motive 
power will be supplied by electric accumulators in- 
vented by Signor Nigra. 


Universal Exhibition at Antwerp.—An exhibition is 
announced to take place at Antwerp from May to 
October, 1885, under the patronage of the King of the 
Belgians, in which electricity is to be a prominent 
feature. The agent for Great Britain is Mr. T. L. 
Simmonds, 35, Queen Victoria Street, E.C. 


Electricity and Torpedoes.—Torpedo experiments 
are being conducted at Bantry Bay by several vessels 
under the command of the Duke of Edinburgh. 
Recently the electric contact mines were put to a satis- 
factory test, when they were bumped by the ships as 
they passed over the torpedo field, and the rapid 
explosions of the gun cotton discs on shore bore testi- 
mony to the accuracy with which the mines had been 
laid down. 


Lightning Conductors.—Mr. William G. Heys, writ- 
ing to the Manchester Guardian, says :—‘*My own 
experience, and the evidence of competent electricians 
who have investigated the subject, tend to prove that 
only asmall number of lightning conductors possess 
even a relative efficiency, and that the majority, from 
one cause or another, are not only absolutely useless, 
but dangerous, since their existence begets a false sense 
of security.” 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Spiral Telephone Wire Syndicate, Limited,— 
The first return of this company, made up to the 31st 
ult., was filed on the 7th inst. The nominal capital is 
£50,000 in £5 shares ; 2,794 shares (inclusive of those 
issued to the vendor as fully paid) have been taken up, 
and the full amount has been called thereon. The 
calls paid, and considered as paid, amount to £13,412, 
leaving £558 unpaid. 

An agreement, dated 17th March, was filed with the 
documents of the company on the 23rd inst., under 
which Mr. Wm. Downie agrees to accept, in lieu of the 
sum of £10,000 cash, forming part of the purchase con- 
sideration, 10 debentures of the Syndicate for £1,000, 
each bearing 6 per cent. per annum interest, and re- 
deemable as follows: three within 6 months, three 
within 12 months, and the remaining four within 18 
months’ of the date of the agreement. 


Edison's Indian and Colonial Electric Company, 
Limited,—At an extraordinary general meeting of the 
members of this company, held at 4 and 6, Throg- 
morton Avenue, on the 28th ult., it was resolved to re- 
duce the capital from £250,000 divided into 40,000 A 
and 10,000 B shares of £5 each to £117,500 divided 
into 45,000 A shares of £2 10s. each and 5,000 B shares 
of £1 each; all arrears of cumulative preferential divi- 
dend payable in respect of the original A shares 
attaching to the corresponding reduced and subdivided 
A shares. The resolutions were confirmed on the 13th 
inst. and registered 18th inst. 


Provincial Telephone Company, Limited.—A meet- 
ing of the shareholders in this company was held on 
the 14th inst., when an account was laid before them 
showing the manner in which the winding-up of the 
company has been conducted, and the property of the 
company disposed of. 


Change of Office.—The office of the Railway Elec- 


trical Contractors, Limited, is now situate at 4, Great 
Winchester Street, E.C. 
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CITY NOTES. 


The United Telephone Company, Limited,— The 
directors have decided, subject to audit, and after making 
ample provision for depreciation, &c., to recommend at the forth- 
coming annual general meeting, to be held on the 8th prox.,a 
dividend for the second half-year ending 30th of April, 1884, at 
the rate of 5s. 6d. per fully paid share, part paid shares receiving 
in proportion, making, with the interim dividend paid on the 8th 
of January last, a total dividend for the 12 months ending 30th of 
April last, of 8 per cent. per annum. The transfer books of the 
company will be closed until the 8th prox. 


Compagnie Francaise du Télégraphe du Paris a 
New York.—The available balance for distribution for the year 
ended 3lst December, 1883, after adding 208,906 frs. to the 
reserve, and including 43,897 frs. brought forward is 1,924,055 frs. 
An interim distribution of 10 frs. per share was made in January, 
amounting to 840,000 frs., and a similar distribution will be made 
on the 15th of July, a balance of 244,055 frs. being carried forward. 


J. B. Rogers Electric Light and Power Company, 
Limited.—Creditors of this company are required on or before the 
14th July next, to send their names and addresses and particulars 
of their claims, &c., to Mr. Frederick George Painter, official 
liquidator of the company, at 2, Moorgate Street Buildings, E.C. 


Electric Association, Limited.—The liquidator, Mr. 
F. A. Ford, will lay an account of the manner in which the 
winding up of this company has been conducted before a meeting 
of the shareholders, to be held at the registered offices, Hatton 
Court, Threadneedle Street, on the 25th prox. 


The West Coast of America Telegraph Company, 
Limited.—The coupons due on the 30th June next, on the 
debentures of this company, will be paid by Messrs. Barclay, 
Bevan & Co. The coupons must be left three clear days for 
examination. 


Pilsen-Joel and General Electric Light Company, 
Limited.—A petition has been presented to the Court for 
confirmation of a resolution to reduce the capital of the company 
from £200,000 to £85,480. 

Eastern Extension, Australasia and China Tele- 
graph Company, Limited.—An interim dividend has been 
declared, for the quarter ended 31st March last, of 2s. 6d. per 
share. 

“Anglo-American Brush Electric Light Corporation, 
Limited. — Monday, June 30th, has been appointed a special 
settling day for the £5 shares with £3 paid of this corporation. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending 20th June, were £2,768, after deducting the filth of the gross receipts 
payable to the London Platino-Brazilian Telegraph Company, Limited. 


LEGAL. 


Muirhead v. Direct United States Cable Company, 
Limited.—The hearing of this case, which was referred to in our 
Notes of the 14th inst., was resumed before Mr. Baron Huddleston 
in the Court of Queen’s Bench, on Tuesday. It wasa claim by 
the plaintiffs of £1,000, alleged to be due to them by the defen- 
dants in consideration of the right to use their duplex system of 
telegraphy. The defendant company denied their liability, 
alleging that the duplex system had failed to operate satisfactorily 
upon their cable ; to which the plaintiffs replied that such failure 
was not in consequence of any defect in their system, but on 
account of a fault—a loss of insulation—which had occurred in the 
defendant company’s cable. Reference having been made at the 
previous stage of the hearing of a pool agreement, by which the 
company received the same proportion of the joint receipts of the 
four companies concerned, whether their cable was in effective 
working order or not, Mr. Finlay, Q.C., on behalf of the company, 
on Tuesday, remarked that the pool arrangement was in force at 
the time the agreement with the plaintifis was entered into, and 
the latter were aware of it. Mr. Webster, Q.C., for the plaintiffs, 
thereupon called Mr. John Muirhead, who stated that he was 
totally unaware of the agreement for pooling the receipts of the 
various companies at the time they made their arrangements with 
the company. 

Mr. Herbert Taylor, of the firm of Clark, Ford and Taylor, 
telegraph engineers, stated that he was one of the co-patentees of 
the Muirhead duplex system, and one of the plaintiffs. He then 
proceeded to describe the various submarine cables to which the 
duplex system was applied, the only other Atlantic cables, how- 
ever, which made use of the Muirhead system, being those of the 
Western Union Company, from Penzance, in Cornwall, to the 
United States, upon which it had worked satisfactorily for over a 
year ; the duplex system operated satisfactorily for four years on 
the Direct United States cable. He (witness) was sent to Ireland 
to test the cables of the Direct United States Company, and of the 
Anglo-American Company, for the purposes of some joint purse 
arrangement, the details of which were not made known to him. 


There were over 15,000 miles of submarine cable over which the 
duplex system worked satisfactorily. This closed the plaintiffs’ 
case, and Mr. Finlay contended that the evidence proved that the 
duplex system had failed to work upon the defendant company’s 
cable, such cable being in effective working order for the use of 
the simplex system, and there being no obligation on the part of 
the company to incur a heavy expenditure in order to make their 
cable correspond with the artificial cable comprising the plaintiffs’ 
duplex system, which was necessary for the successful application 
of the latter. He called 

Frederick William Topping, superintendent of the Irish station 
of the Direct United States Company, who stated that previous to 
April, 1882, the duplex system worked satisfactorily, but on the 
16th of that month a loss of insulation in the cable occurred, strong 
currents being noticeable, and from that day the duplex system 
would not operate. They were able to work the simplex system 
quite satisfactorily, and transmitted their share of the traffic. 
Cross-examined by Mr. Webster, witness said he remembered a 
fault in the cable, which was repaired by the Faraday in 1879, but 
since August, 1877, there had been no total interruption of tele- 
graphic communication. The cable was in a perfectly satisfactory 
condition for simplex working, and always had been. At the time 
the duplex system failed, a galvanometer invented by Mr. Fuller, 
the secretary and traffic manager of the company, was applied, as 
he understood, for the purposes of trial, it being a new invention. 
Questioned further, and confronted by reports of tests made by 
himself, the witness admitted that since April, 1882, delays had 
been frequently occurring in the working by the simplex system, 
the signals being also not so distinct, and one object of the 
use of Mr. Fuller’s galvanometer was to remedy this. 

Mr. John William Fuller, secretary of the company, said his 
attention was called to the want of insulation in the cable in 
April, 1882, since which time the simplex system only had been 
worked. Occasional delays had occurred in the transmission of 
messages, but not sufficiently to materially affect the traffic; no 
complaints were received from the public. Two total interrup- 
tions had occurred on the main line since the cable was laid, one 
in 1875, about 150 miles from Torbay, in Nova Scotia, infrom 100 
te 200 fathoms of water ; the other being on the shore in about five 
or six fathoms of water ; the cable was picked up and repaired in 
each instance. There had been no fishing for leaks, as distin- 
guished from total interruptions, since the cable had been laid. 
With regard to his galvanometer, he had thought of it before any 
fault occurred in the cable, andthought of applying it with the 
view of improving the signals, whether there was a fault in the 
cable or not. He went to Ireland on the 28th May, 1882, and 
found that no balance could be obtained between the real cable and 
the artificial one of the plaintiffs’, upon the maintenance of which 
balance the successful application of the latter depended. He 
remained there until June 5th, endeavouring to restore the 
balance, but did not succeed. The fault in the cable was not the 
result of any negligence on the part of the company, and he knew 
of nothing that could have been done to prevent it. Baron 
Huddleston: Supposing the simplex system failed to act, what 
would you have done? Mr. Fuller: We must have repaired the 
cable ; but as it would work, rather than incur the expense of 
making the duplex system act by repairing the cable, we preferred 
to go on with the simplex. Baron Huddleston: But if the repair 
were made you could work the duplex system? Mr. Fuller: Per- 
fectly. Mr. Finlay: Or if the artificial cable were brought into 
correspondence with the real cable? Mr. Fuller: Yes; that 
would be the effect. Electrical cables, he proceeded, were subject 
to such faults, and there was no way to prevent them, and 
to repair the present one might cost anything from £30,000 to 
£80,000. Cross-examined by Mr. Webster : The short section of 
the company’s cable from Torbay to New Hampshire, a distance of 
560 miles, broke down at the same time as the longer one, in 
April, 1882, as far the working of the duplex system was con- 
cerned, but in April last that cable was repaired, two total disrup- 
tions having taken place. The duplex system would now work on 
that line, but it had not been applied, as it was unnecessary. 
They had given Messrs. Muirhead no notice of that repair, and 
had paid no royalties upon it to them. Witness had endeavoured 
to localise the fault in the main cable, and he believed it to be 
about 1,000 miles from Torbay. The company had a reserve fund 
of £340,000, for the purposes of effecting renewals and repairs. 
The device referred to in Messrs. Muirhead’s specification for 
remedying leaks in the cable had no reference to such a condition 
as the cable was now in; it was impossible that the device men- 
tioned could remedy the present defect. 

Mr. Baron Huddleston, in giving judgment, said the way in 
which the plaintiffs’ claim was framed was this: they said there 
was a contract between them and the defendant company by which 
the latter were to pay them £2,000 a year for the use of a patent 
which they had, so long as that patent operated satisfactorily ; 
and if the duplex system did not operate satisfactorily, it was due 
to the negligence of the defendants, who did not keep their cable 
in reasonable repair. The statement of defence was that the 
duplex system did not operate properly, and that its failure was 
not due to any fault or negligence on the part of the company. 
Having read the articles of the agreement between the parties, he 
was of opinion that the defendants undertook that they would 
honestly endeavour to keep their lines in a condition to allow the 
duplex system to operate satisfactorily. Article 11. of the agree- 
ment seemed clearly to indicate that the patentees were to set the 
system going satisfactorily, and if they could not set it going, 
they were to pay the expenses and lose all the benefit ; but if they 
did set it going they were to receive payment, and the company 
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was not at liberty to require that service from them again. He 
found it as a fact in evidence that the duplex system had worked 
satisfactorily for a period of four years, and it appeared to him 
to be a reasonable conclusion that the patent did operate satisfac- 
torily within the meaning of the agreement, and in his judgment 
it was clearly through the default of the defendants that it did not 
continue to operate, and they must pay the money they had con- 
tracted to pay. He gave judgment for the plaintiffs for £1,000, 
with interest at the rate of 5 per cent. upon £500 from the 15th 
August, 1882, down to which period the royalty had been paid, 
and upon £500 from the 15th November, 1883. . 

Mr. Webster applied for, and was allowed, costs upon the 
higher scale. A stay of execution was granted, upon terms. 


Christopher and Another v. Croll and Others.— 
This was an action which came before Mr. Justice Hawkins, 
sitting without a jury on Tuesday, arising out of matters which 
had happened 24 years ago. The plaintiffs, as the executors of 
one Thomas Allan, claimed £50,000 damages from the defendants 
for an alleged non-performance of a certain agreement said to 
have been made between him and the defendants, whereby it was 
agreed that a company should be duly incorporated to be called 
The United Kingdom Electric Telegraph Company, Limited, with 
a capital of £150,000 in £5 shares. Thomas Allan was to receive 
from the company in consideration for transferring his rights to 
certain telegraphic patents, the appointment of electrician at a 
yearly salary of £2,000, £10,000 in cash, and £15,000 in fully paid 
up shares, and a royalty of 10 per cent. on net profits after 5 per 
cent. had been paid to the shareholders. The defendants alleged 
that the agreement had been cancelled by a subsequent one 
between Allan and the United Kingdom Electric Telegraph Com- 
pany. The plaintiffs in attempting to prove their case were met 
with the preliminary difficulty that the documents upon which 
they relied were not stamped and could not therefore be used in 
evidence till the penalty (£11 Os. 6d.) was paid. The learned 
Judge offered to adjourn the case to give the plaintiffs time to 
pay the penalty and instruct counsel; but this offer was refused, 
and the case proceeded. Eventually the learned Judge ruled that 
on the pleadings the plaintiff Hind had no right to appear as a 
plaintiff, and Mr. Christopher had entirely failed to make out his 
case, and would be nonsuited. Judgment accordingly for the 
defendants, with costs. 


Muir & Co. v. Anglo-American Brush Electric 
Light Corporation, Limited.—Mr. R. H. Collins, Q.C., moved 
in the Court of Queen’s Bench on Wednesday, before Mr. Justice 
Field, Mr. Justice Manisty and Mr. Justice Lopes, for a new trial 
in this action, which was to recover for an apparatus 
manufactured for the defendants, but which they refused to take 
or pay for, as they asserted it was not delivered until eight or 
nine months after the order was given, an undertaking having 
been entered into to complete the machine as nearly in eight or 
nine weeks as possible. Plaintiffs said they gave no definite 
undertaking, and found it much more difficult than they had at 
first imagined to construct the machine; they did their best to 
complete it as soon as possible. The case has several times been 
before the Court, a verdict having in the first place been given 
for the defendants by a Manchester jury ; such judgment having 
been appealed against, new trials have been obtained, with a like 
result. Mr. Justice Field suggested an arrangement between the 
parties, whereupon Mr. Ambrose, Q.C., stated that £100 had been 
offered the plaintiffs for a machine that cost them £900, and this 
they could not consent to. Mr. Collins argued that there had 
been misdirection of the jury, and that the verdict was against 
the weight of evidence. Having heard the arguments of the 
respective counsel, their Lordships declined to grant an order for 
a new trial, 


NEW PATENTS—1884. 


9141. “ Accumulators or secondary batteries.” W. B. Brarn. 
Dated June 18. 

9163, Apparatus for transmitting and collecting currents in 
electric railways.” M.H.Smirn. Dated June 19. 

9176. “ System of regulating the feed of carbons used in 
electric arc lamps.” W. R. Oswaup, W. R. Foster. Dated 
May 8. 

9182. “ Holders for incandescent electric lamps.” A. Swan. 
Dated June 19. 

9185. ‘ Holders for incandescent electric lamps.” A. Swan. 
Dated June 19. 

9195. “ Production of plates or electrodes for secondary 
batteries.” H. J. Happan. (Communicated by L. Epstein.) 
Dated June 19. 

9211. “ Arrangements of telephonic apparatus.” S. P. 
Tuomprson. Dated June 20. 

9230. “ Combining the posting or publication of telegraphic 
or other news or intelligence with advertisements.” C.J. CHusBB. 
Dated June 20. 

9232. “ Protection for suspended wires.” E. TomLinson. 
Dated June 20. 

9265. “ Obtaining motive power by the electric current 
(electro-motor or armature).” R. B. Gant. Dated June 21. 

9309. “ Manufacture of cells for galvanic batteries.” J. B. 
Spence, H. A, Ferausson, Dated June 23. 


9310. “Portable electric alarum or time signal.” H. C. 
Newron. Dated June 23. 

9326. “Electric regulating apparatus for clocks.” H. J. 
Happan. (Communicated by P. Guisol.) Dated June 23. 

9340. “ Electrical motors.” J. H. Jounson. (Communicated 
by A. W. Adams.) Dated June 24. 

9341. “ Electric motors for railway cars.” J. H. Jounson. 
(Communicated by A. W. Adams.) Dated June 24. 

9344, “ Distributing and regulating electric currents.” L. A. 
V. Petiecrrn. (Communicated by G. Carette.) Dated April 3. 

9353. “ Construction of brush for conducting and imparting 
electricity to the human or animal frame,” W. Tarr, Dated 
June 24. 

9365. ‘ Magneto-dynamo electric generators or electro-dynamo 
magnetic machines.” <A. Suippey, J. E, Wyper. Dated June 24. 

9369. Electric belts or similar appliances and electrodes or 
terminals theretor.” C, B, Harness, Dated June 24. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1883. 


51538. “Electric clocks.” S. Scursaatt. Dated October 30. 
Gd. Relates to electric clocks, and is designed to provide a clock 
of this character differing from all others existing ; by reason 
of the simplicity of the mechanism, which puts the hands in 
motion, and of the fact that the said clock is maintained in action 
by means of a galvanic current passing through an electro-magnet. 


5158. “Incandescent electric lamps, kc.” A. Swan. Dated 
October 30. 6d. Consists in providing, at or about the neck of 
the globe or bulb of the lamp, grooves, or ribs, or depressions, or 
projections, and upon the holder or support, springs, which 
engage with the said grooves, or ribs, or depressions, or pro- 
jections, so as to retain the globe or bulb in place in the holder or 
support. The said springs may themselves be of an ornamental 
character, or they may be concealed by, or contained within, an 
ornamental part of the holder. The terminal wires may be con- 
nected to the conducting parts of the holder either by the loops 
thereof being secured between jaws therein, as described in the 
Specification of Patent 2528, a.p. 1883, or the wires may simply 
project, and be held between such jaws, or between or against any 
other conductor. Where the fastening described in the said 
specification is employed, the tail ends of the springs, or one or 
more of them arranged as hereinbefore described, may be utilised 
as the springs for retaining the parts of the holder together, 
according to the said prior specification. Where the terminal 
wires project at the side of the neck of the bulb they may be 
brought into contact with two of the retaining springs, which will 
form a part of the conducting circuit. 


5159. “ Incandescent electric lamps.” J. Swinpurne. Dated 
October 30. 2d. Consists chiefly of a method of making carbon 
filaments. The inventor uses cotton, paper, or any other suitable 
form of cellulose, and acts on it with very strong nitric acid—this 
converts it wholly or partially into a jelly-like substance. He 
washes this, and treats it with a suitable reducing agent, and so 
converts it into a less combustible substance, of somewhat similar 
physical appearance. After reduction, the filaments may be car- 
bonised and inclosed in bulbs in the usual ways. (Provisional 
only.) 

5165. Secondary batteries.” I. L. Puntvermacner. Dated 
October 30. 2d. The inventor spins lead-wire over a cord of 
thin metal, preferably composed of three distinct wires of different 
kinds, viz.,a thin platinum wire, a copper wire, and a lead wire, 
as a compound core analogous to Gimp. The lead wire which is 
spun upon this compound core is spun with its coils a slight dis- 
tance apart, to form interstices for the reception of a paste of 
oxide of lead (red-lead). (Provisional only.) 


5166. “Galvanic batteries.” I. L. Putvermacuer. Dated 
October 30. 2d. Relates to certain construction or arrangement 
of cords of wires (platinum, copper, and lead) coated with cotton 
spun on in slightly distant coils, these compact wires are then 
wound upon a cylinder of porous clay in spiral order, and in con- 
tact therewith. The appliance or element thus prepared or made 
up is placed in a retort charged with coal or hydro-carbon gas, and 
heated to the desired degree to burn or carbonise the cotton coat- 
ing on the wires in a similar manner as the carbon filaments of the 
incandescent lamps are carbonised. The carbonised cotton 
serving as the negative part of the element when a zinc rod is 
inserted into the porous cylinder filled with an exciting liquid 
which permeates through the pores, and establishing the wet con- 
nection with the carbon envelope. (Provisional only.) 


5177. Armatures for electrical apparatus.” F. C. Guaser. 
(Communicated by Messieurs. K. Luedtke and Grether, and A. I. 
Gravier, all of Russia.) Dated October 31. 2d. The invention 
is based upon the well known fact that when a sheet of paper is 
held over a magnetic field and iron filings are sprinkled thereon, 
the filings arrange themselves in what are called the magnetic 
curves or lines of force of the field. If now the small particles of 
iron are fixed in their position on the sheet of paper by means of 
a substance capable of being easily fused or melted, such for 
instance as solder or wax, an armature will be obtained which 
when set in a similar magnetic field to that which produced these 
special curves, will be best adapted to that field. (Provisional 
only.) 
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5180. “Electric burglar or fire alarm.” F. J. Harrison. 
Dated October 31. 6d. According to this invention, in an 
apparatus of suitable construction the inventor fits a portfire 
charged with a material giving when ignited a very powerful 

netrating light, capable of illuminating a large area (magnesium 
for example), such portfire being ignited by means of an electric 
fuse, or the same may be ignited by percussion, as described. To 
the said apparatus is also attached one or more detonators or 
exploders capable of giving a loud report or series of reports, 
the same being contained in waterproof cases or compartments, 
the detonator or detonators communicate with the portfire by 
means of a fuse or fuses, in such a way that the same may be 
detonated either altogether or at fixed intervals. 


5195. “Manufacture of porous pots and porous plates for 
galvanic batteries.” T. Coap. Dated November 1. 2d. The 
inventor employs the ordinary clay from which porous pots or 
plates for galvanic batteries are usually made. The clay, after 
being thoroughly dried, is mixed with a carbonaceous solution ; 
the solution which is found to answer well is a mixture of vinegar 
and sugar. A sufficient quantity of the solution is added to the 
clay to give it the proper consistency when it is moulded or formed 
into pots or plates in the usual manner. The pots or plates thus 
moulded or formed are dried and then placed in vessels for 
baking, the pots or plates being surrounded with a suitable 
carbonaceous matter such as plumbago. The vessel containing 
the pots or plates is then hermetically closed and subjected to the 
necessary heat usually employed for producing the ordinary 
porous pots. 

5198. “Electric telephone transmitting and receiving instru- 
ments.” A. F. Sr. Gzorcr. Dated Novemberl. 4d. Relates to 
telephonic apparatus, and it has for its object improvements in the 
construction of parts of such apparatus so that the audible signals 
are clearer and more distinct than has ordinarily heretofore been 
the case. (Provisional only.) 


5201. “Telephone transmitters.’ G. L. Anprers. Dated 
November 1. Relates to telephone transmitters of that class 
wherein there are electrodes so arranged that variations of their 
contact pressure will cause variations of the resistance in the cir- 
cuit in which the transmitter is included. The objects of the 
invention are to increase the efficiency and simplify the construc- 
tion of such instruments, and these objects are effected eae he | 


the employment of osmium in the manner hereinafter descri 


The fig. is a side view, partly in transverse section, of part of a trans- 
mitter with the invention applied tothe same. a isthe diaphragm, 
which may be made of any suitable material. BB are the elec- 
trodes, which are preferably formed of any metal not easily 
oxidised or fused. e granulated osmium is placed between two 
discs or pieces forming the electrodes and enclosed in a tube or 
sleeve of India rubber, cork, or other suitable material as shown. 


5210. Electro-magnetic machines.” N. and H. B. 
Forp. Dated November 2. 2d. Consists of a series of com- 
pound permanent ets arranged radially and concentrically 
around a central axis, with their poles presented thereto. Upon 
the central axis, which is suspended on suitable bearings or 
centres, so as to freely revolve, is fixed an inner ring of radial 
electro-magnets with their poles presented outwards, so as to pass, 
when the axis revolves, in front of the poles of the permanent 
fixed magnets. (Provisional only.) 


5251. “ Receiving instrument of speaking telephones.” H. J. 
Auuison. (Communicated from abroad by J. H. Robertson, of 
America.) Dated November 6. 6d. Relates to a telephone 
receiver in the secondary circuit of the induction coil in the 
primary circuit of which is the transmitter, the secondary circuit 
being so arranged that the induced current passes through 
vibrative electrodes, as well as the helix of the receiving electro- 
magnet as herein described, whereby the changes produced in the 
primary current by the vibrations of the transmitting diaphragm 
are accompanied by simultaneous changes in the secondary current 

roduced by the corresponding vibrations of the receiving 
iaphragm. 

5252. “Electric lamps.” H. J. Happan. (Communicated 
from abroad by F. H. Werner and L. Ochse, both of the German 


Empire.) Dated November 6. 2d. This invention relates to an 
electric lamp adapted to serve at will as an incandescent lamp, or 
as an arc lamp, or as both together. (Provisional only.) 


5263. “ Galvanic batteries.” C. D. Aspen. (Communicated 
from abroad by G. Przibram, H. Scholz, and W. Wenzel, all of 
Vienna.) Dated November 6. 4d. Relates to an improved construc- 
tion of constant elements for galvanic batteries. The galvanic 
element is composed of two electrodes which may either both be 
of metal, or one of them may be of a mineral substance, and 
three conducting liquids, these parts being disposed in a vessel 
divided by means of two diaphragms or partitions into three com- 
partments. The positive elec e, which is made either of plati- 
num, carbon, or silver, is placed in a compartment of the element 
containing pure nitric acid of from 30° to 40° Beaumé. The nega- 
tive electrode is placed in a second compartment of the element, 
containing a solution of one part by weight of common salt in 
about 20 parts by weight of water, or filled with some alkaline 
liquid. The third compartment of the element, separated from 
the other two by a porous diaphragm made of clay or other suit- 
able porous substance, contains concentrated sulphuric acid of 
from 50° to 70° Beaumé. (Provisional only.) 


5272. “ Production, regulation, and utilisation of electric and 
magnetic forces.” J. S. Farrrax. Dated November 7. 10d. 
A part of this invention consists in improved methods of joining 
together either single or multiple pieces of short or comparatively 
short portions of conductors, so as to facilitate the operation of 
placing them in position upon any required form or kind of core, 
and of connecting them to a commutator (where one is employed), 
provision being made for the passage of induced or transmit 
currents in a straight, spiral, helical, or convoluted path, from 
each coil, fold, or series thereof, to those adjacent ; or to any other 
point required. 

5293. “ Commutators of electrical machines.” J.H. JoHNnson. 
(Communicated from Z. T. Gramme, resident at Paris.) 
Dated November 8. 2d. Relates to dynamo-electric and electro- 
dynamic machines and combination of devices hereinafter de- 
scribed for operating the commutator brushes or rubbers by 
causing the brush holders or carriers to oscillate simultaneously 
upon supports arranged as hereinafter explained. In place of an 
oscillating motion, the brush holders may be caused to partake of 
any other equivalent motion towards or from the commutator. 
(Provisional only.) 


5325. “ Carbons for incandescent electric lamps.” J. Wavisu, 
J. Warner, and M. Barter. Dated November 10. 4d. Has 
partly for its object to effect an improvement on the carbon, de- 
scribed in the Specification of Letters Patent, No. 39, granted to 
the said J. Wavish and J. Warner as of the 2nd January, 1883. 
According to this part of the invention, in place of bars as there 
described formed by making slots in a turned down or reduced 
central portion, the inventors connect the end pieces by a helix or 
coiled piece or filament or ribbon of carbon, there being spaces 
between the convolutions through which the light from the inner 
surface shines. According to a further part of the invention they 
form the carbon of a helix or coiled piece or filament or ribbon of 
carbon without end pieces, and they connect the respective ends 
of the said helix, or the like, to the terminal wires which enter 
the bulb of the lamp, the sockets or clips to receive the said ends 
being flattened or otherwise formed to receive the said ends and 
give good electrical contact. 


1884. 

4107. “ An improvement or improvements in compound mag- 
nets.” S.H. Parkes. Dated February 28. 6d. In construct- 
ing a compound magnet according to the invention, the inventor 
takes a wire or rod of steel and bends it into a symmetrical zigzag 
form. The bends may either be angular or curved. When the 
bends are angular the intermediate parts are inclined at a small 
angle to each other. When the bends are curved the interme- 
diate parts are parallel, or nearly parallel. He magnetises the 
zigzag wire or bar either by a powerful steel magnet or by an 
electro-magnet, the exciting magnet being so applied to and 
moved upon the zigzag that all the adjacent angles or curves at 
one edge of the zigzag are operated upon by one pole of the ex- 
citing magnet, and all the adjacent angles or curves at the other 
edge of the zigzag by the other pole of the magnet. There is 
thus produced a compound magnet in the form of a flat zigzag, 
each angle or curve at one edge having north polarity, and each 
angle or curve at the other edge having south polarity. 


5390. “An improvement in telegraphic systems.” W. P. 
THompson. (A communication from abroad by C. G. Burke, of 
America.) Dated March 25. 6d. The invention more particu- 
larly relates to the class of electric telegraphs in which the 
messages transmitted are indicated by the frequency, duration, 
and character of electric impulses rather than to the class in 
which electric currents or impulses are employed for actuating or 
controlling mechanism constructed to print or stereotype the 
message in letters or words. The invention is nevertheless also 
applicable to the last-mentioned systems of telegraphy and tele- 
graphic apparatus. 

5408. “ An improved method of producing electrotyping moulds 
from typographic printing and other similar surfaces.” W. Low: 
and D. Cavaena. Dated March 25. 2d. Relates to the moulds 
employed in producing “ electros”’ for typographic printing, and 
in producing other electrotypes of a similar character, and has for 
its object to produce such moulds in a shorter space of time and 
at a lower cost than heretofore has been practicable. 
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CORRESPONDENCE. 


Continuous Current Inductional Transformers. 


From Mr. E. L. Voice’s letter which appeared in your 
last issue I must conclude that he has either patented 
the induction of continuous currents by means of any 
apparatus whatsoever, or imagines that he has done so. 
If the former supposition be correct, Mr. E. L. Voice’s 
specification must be one of those “ which may be said 
to include everything and mean nothing ;” therefore, 
remembering the melancholy fate which invariably 
befalls these patents in courts of law, it seems that the 
value of this all-embracing one of Mr. E. L. Voice’s can- 
not be very considerable. The apparatus with “a com- 
bination of concentric magnets,” &c., &c., which 
Mr. E. L. Voice mentions in the concluding portion of 
his letter, appears to be the “ motor induction machine ” 
described in the ELECTRICAL REVIEW some time back, 
but the great differences existing between this apparatus 
and my inductional transformers are so obvious that it 
would be needless for me to occupy your valuable space 
with an enumeration of their essential points of dis- 
similarity. 

The fact that Mr. Rankin Kennedy has failed in an 
attempt to induce continuous currents in a secondary 
circuit wound on a Gramme ring will certainly not 
deter me from thoroughly investigating the matter, and, 
should the double ring apparatus likewise prove a 
failure, I will then endeavour to discover the reason of 
its non-success, and, in any case, will communicate my 
results to the ELECTRICAL REVIEW. 

Mr. Rankin Kennedy’s objection that my proposal is 
an attempt at perpetual motion is somewhat surprising, 
for such an idea never entered my mind ; of course the 
use of such an apparatus, as with all other transformers, 
would entail a loss more or less considerable, according 
to the efficiency of the arrangement. 

Mr, Rankin Kennedy also considers that the motion 
of the poles in the ring would not induce currents, as 
it is necessary that the ring itself should rotate ; 
assuming this objection to be correct, it is met by the 
transformer illustrated in the appended figure. 


y 


fy 


i K 


It will be remembered that the apparatus, as figured 
in my article of the 14th, consists of two fixed Gramme 
rings, each provided with a commutator and brushes. 
The transformer diagrammatically illustrated above, 
differs from it in the insertion of a Gramme ring with- 
out commutator, and capable of rotation, between the 
exterior and interior fixed rings. In the figure, R R is 
the exterior ring, C C its commutator, B B the brushes 
rubbing on this commutator. These brushes are attached 
to the axis, A, which also carries the brushes, B! B', 
which rub on the commutator c! c! of the ring R! R!, 


between the rings R! R! and R R is the ring R? R?, this 
ring is fixed to the axis, A, having no commutator, it is 
not wound in small sections but with two coils, each 
covering half the ring ; the ends of these coils are con- 
nected together and, with the wires, W w', by means of 
which they are placed in circuit with the ring. R! R!. 
On causing a current to traverse the rings R! R! and 
R? R?, diametrically opposite poles N! s! are induced in 
the former and the poles N? S? in the latter. The poles 
N' s? and s! N? attract each other, and, as R! R! is fixed 
and R? R? capable of rotation, being attached to the 
same axis as the brushes, B! B!, the poles in the fixed 
ring recede as fast as those in the moving ring approach 
them, thus causing the ring, R? R’, to rotate in the 
direction shown by the arrows. This rotary motion 
of the poles N? 8’, induces currents in the coils of the 
ring, R R, which are collected by the brushes, B B. 
NS are the two secondary poles which, of course, are 
induced in the iron core of R R by the currents circu- 
lating in its coils. 

On considering the action of this transformer it will 
be obvious: that a counter electromotive force will be set 
up in the coils of the ring R! R!; that this counter E.M.F. 
will depend on the speed of rotation of the ring R? R’, 
which in turn will depend upon the current traversing 
the coils of R R, this again will be determined by the 
resistance of the circuit external to R R, therefore if 
this resistance be infinite, the speed of rotation and, 
consequently, the counter E.M.F. will be at their maxi- 
mum and the current traversing the primary rings at 
its minimum. On lowering the external resistance 
sufficiently to allow a current to pass, the speed of 
rotation of R? R? would diminish, thus decreasing the 
counter E.M.F., and allowing more current to pass 
through the coils of the primary rings. Therefore the 
current traversing the primary circuit is proportional 
to that traversing the secondary circuit. 

This is perfectly in accordance with the experiments 
of Mr. Rankin Kennedy with induction coils and 
alternating currents as described in your journal during 
June, 1883. 

An apparatus capable of being worked as a double or 
triple ring transformer will be completed before long, 
and the results of the investigation which I shall then 
commence will, with the permission of our esteemed 
Editors, form the subject of an article in the ELECTRICAL 


REVIEW. 
F. de Wolffers. 
St. John’s Wood, June 22nd, 1884. 


The New Patent Act. 


Some three months ago there was some correspondence 
on the question whether, by virtue of the New Patent 
Act, patents granted before the new Act were liable to 
be made void under the provisions of the old law, and 
clauses 45 and 113 of the new Act were referred to. 
It may interest some of your readers to learn that the 
Judicial Committee of the Privy Council has recently 
decided, in the case of the application for the pro- 
longation of the patent for the “ Doty” light, that the 
rights of patentees under the old law were saved to 
them by the 113th clause of the new Act; by a parity 
of reasoning it would appear that the liabilities and 
obligations under the old law were also continued to 
patentees under that law. 

H. B. T. Strangways. 

5, Pump Court, Temple, E.C., 

pt 24th, 1884. 


Telephonic. 

Would you, or any of your readers experienced in 
telephone engineering, kindly answer the following 
question :— 

If I have a telegraph line 16 miles long, with eight 
busy wires along one side of a road—say a good broad 
highway—and a telephone line also 16 miles long along 
the other side of the road, the telegraphing will cer- 
tainly be heard on the telephone line, but will conver- 
sation be seriously disturbed ? . 


Copenhagen, June 23rd, 1884. 


/ 7 

eS 


28, 1884.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. 


AST standard of light, On the, 
by M. J. Violle, 432 

Accumulator, Reynier’s zinc, 415 

Accumulators, Barnett’s, and system of 

electrical distribution, 2, 33 

Action against the Pilsen-Joel and General 

Electric Light Company, 421 

» Of lightning strokes in regard to the 

metals and chimneys of buildings, 

by Col. the Hon. Arthur Parnell, 


67, 86 
» of solenoids, 469 
Alternating current machines, Note, by M. 
Felix Lucas, 302 
American Electrical Institute, A proposed, 
335, 376 
Electric and Illuminating Com- 
pany, 199 
electric light companies’ divi- 
dends, 200 
= Institute of Electrical Engineers, 
421, 491 
telegraph companies, 93 
= telephonic companies, 93 
Ampére-meter, The tangent galvanometer 
as an, by J. Kessler, 521,543 
Anglo-American Brush Electric Light Cor- 
poration, 92 
Antwerp, Universal Exhibition at, 550 
Apparent resistance of the voltaic arc in 
lighthouses, by M. F. Lucas, 431 
Applications of electricity, The, 233 
Army Telegraph Corps, An, 403, 455 
Asbestos, 49 
Atkinson’s four-plate toplar electric 
machine, 391 
Atlantic cable, The new, 111 
Aurora Borealis, 376 
Ayrton and Perry, Profs., on direct reading 
electric measuring instruments, 
125 
» and Perry, Profs., on a new form of 
spring for electric and other 
measuring instruments, 462, 481 


ARNETT’S accumulators and system 
of electrical distribution, 2, 33 
Bartolozzi engravings applied to decorative 
art, 421 
Batteries, Galvanic, for medical purposes, 
by A. de Watteville, M.A., 535 
ve Secondary, 1, 487 
* Primary, 41, 495, 509, 
“i Lalande and Chaperon’s oxide of 
copper, 484 
Battery, Lalande and Chaperon, Electro- 
motive force of the, 545 
» The Ross primary, 49 
» The Skrivanow, 203 
Becquerel, Henri, On a new method of 
measuring the intensity of an 
electric current in absolute units, 
515 
Bell Telephone Company, The, 333, 527 
Bennett-Mackay cable, The, 70, 136, 176, 
201, 353,419, 468, 
486, 508, 527, 548 
” ” ” Duplexing the, 


528 
Benoit, Mascart and de Nerville on the 
determination of the ohm, 439 
Berliner, E., on the history of the tele- 
phone, 537 
Berly’s universal electrical directory, 158 
Bernstein Electric Lighting Company, 525 
Bidwell, Shelford, on an explanation of 
Hall’s phenomenon, 174 


pm », on the reversal of Hall’s 
phenomenon, 278 
~ » on a relation between the 


co-efficient of the Thomson 
effect and certain other 
physical properties of 
metals, 436 
Blackburn’s portable testing apparatus, 194 
Bleaching by electricity, 402 
Blowing lamp, The Farringdon, 529 
Bolton, Sir Francis John, C.E., 49 


INDEX. 


Bottcher, Dr. Emil, on comparative 
measurements of the electro-mag- 
netic attraction of cylindrical and 
double conical cores in solenoids, 


458 
Brazilian Submarine Telegraph Company, 


293 
Breach of contract, Action for, 401 
Brighton electric railway, The, 271, 292, 
314, 442, 468 
British Association, 203, 248 
» and Foreign Telephone Company, 
527 
» Spiral Telephone Wire Syndicate, 


Brush Electric Light and Power Company 
of Australasia, 111 
and Power Company 
of Scotland, 293 
» Midland Electric Light and Power 
Company, 442 
B. T. K. system of electric lighting, 519 
Buck and Hickman’s soldering apparatus, 
376 
Building Trades’ Exhibition, 271, 292 
Burke’s system of telegraphy, 517 


” ” 


ABANELLAS, M. G., on the direct 
determination of the cause of the 
deficiency in dynamo-electric 
machines, 417 
Cable, Another Atlantic, 468 
» communication with Holland, 71, 
201, 247 
» The Java-Sumatra, 468 
» The Lundy, 269 
» The Mackay-Bennett, 70, 136, 176, 
201, 353, 419, 468, 486, 508, 527, 548 
»  Mackay-Bennett, Duplexing the, 528 
» The Madeira-St. Vincent, 398 
»  nhews, 247, 403, 419, 442, 468 
» A Portuguese American, 490 
» Proposed, from Spain to Morocco, 201 
» repairs, 291, 334, 490 
» Submarine telegraph, between Japan 
and the Korea, 546 
Cablegrams, Milking of, 419 
CaBLES— 
The Bennett-Mackay, 70, 136, 176, 201, 
353, 419, 468, 486, 508, 527, 548 
Bennett-Mackay, Duplexing the, 528 
for Cochin China and Tonquin, 9 
company, New, 9 
Convention, Submarine, 246, 528 
The French Atlantic, 489 
Interruptions of, 201 
The Marseilles-Algiers, 9 
Proposed new, 177 
Spanish National Submarine Telegraph 
Company’s, 71, 291 
The Suakin, 49 
Submarine, 9, 201, 365, 387, 412, 451 
The Tonquin, 33, 93 
Western Brazilian Telegraph Company’s, 


468 

Calcutta Exhibition, The, 292, 315 

Calibration of galvanometers, 11 

Cambrian fine art exhibition, Cardiff, 158 

Canadian telegraph lines, 508 

Canary Islands, Longitude of, 429 

Carpentier’s, M., new resistance bobbins, by 
Aug. Gueront, 437 

Central News v. Eastern Telegraph Com- 
pany and others, 202, 376 

Cheap telegrams, 49, 528 

Christopher v. Croll, 552 

City and Guilds of London Institute, 292, 
377, 469, 549 

City of London electric lighting, 81 


City Nores— 
Anglo-American Brush Electric Light 
Corporation, 95, 114, 182 
551 
ia » Telegraph Company, 97, 
141, 317 
Australasian Electric Light, Power and 
Storage Company, 54, 205, 295 


City Notes—continued. 
Birmingham and Warwickshire Brush 
Electric Light and Power Com- 


pany, 40 
Brazilian Submarine Telegraph Com- 
pany, 205, 228, 339, 359, 492 
British Insulite Company, 116, 249 
Brush Electric Light Company of Scot- 
land, 423 
Brush Midland Electric Light and Power 
Company, 17, 119 
Compagnie Frangaise du Télégraphe de 
Paris 4 New York, 47, 551 
Consolidated Electric Company, 471 
Telephone Construction and 
Maintenance Company, 
447, 469 
Continental Maxim-Weston Electric 
Company, 250 
Cuba Submarine Telegraph Company, 
98, 119, 142 
Direct Spanish Telegraph Compary, 40, 
143, 250, 272 
» United States Cable Company, 
78, 95, 140, 317 
» United States Cable Company 
of 1873, 530 
Dundee and District Telephonic Com- 
ny, 142 
Eastern Electric Light and Power Com- 
pany, 205, 317, 358 
»  Extension,Australasia and China 
Telegraph Company, 119, 295, 
317, 337, 359, 551 
» Telegraph Company, 73, 205, 
317, 382, 551 
Edison and Swan United Electric Light 
Company, 98, 250 
Electrical Association, The, 531, 551 
»» Power Storage Company, 338, 
354, 405 
Electric Carbon Storage Company of 
Scotland, 492 
v “Sun” Lamp and Power Com- 
pany, 75, 143 
Faure Electric Accumulator Company, 
161, 316, 337, 530 
Ferranti, Thompson and Ince, 40 
German Norwegian Submarine Cable 
Company, 295 
German Union Telegraph and Trust 
Company, 40, 55, 273, 294, 295 
Globe Telegraph and Trust Company, 40 
Great Northern Telegraph Company, 17, 
119, 161, 183, 205, 339, 405, 406, 531 
Giilcher Electric Light Company, %, 
180, 249, 492 
Hamburg-Heligoland Telegraph Com- 
pany, 295 
Hammond Electric Light and Power 
Supply Company, 148, 315, 336, 
512 


India Rubber, Gutta Percha, and Tele- 
graph Works Company, 160, 179, 
228 


Indian and Oriental Electrical Storage 
and Works Company, 13, 52, 531 
Indo-European Telegraph Company, 205, 
317, 338, 381 
International Electric Company, 14, 119 
Jablochkoff Electric Light and Power 
Company, 97, 115, 159, 530 
J. B. Rogers Electric Tight and Power 
Company, 551 
Kelway’s Electric Log Syndicate, 492 
Lancashire and Cheshire Telephonic 
Exchange, 55 
‘in Maxim- Weston Electric 
Light Company, 250, 446 
Liverpool Electric Supply Company, 447 
London and Globe Telephone and Main- 
tenance Company, 16, 382 
»  Platino-Brazilidn Telegraph 
Company, 12, 98, 250, 426, 445 
and Provincial Electric Light- 
ing and Power-Generating 
Company, 17 
Maxim-Weston Electric Company, 40, 
205, 228, 250, 382, 406, 447, 531 


| 
this 
it is 
ach 
on- 
3 of | 
and 
in 
Ked 
the o 
ach 
the 
ion 
the 
B. 
are 
cu- 
rill 
set 
F. 
ng : 
if 
1d, 
xi- 
at 
ice 
of 
he 
iss 
he a 
1al 
its 
nd 
ng | 
or 
ig, 
en 
ed 
AL 
ce 
nt 
to 
1d 
ly 
1e 
to 
ty 
id. 
to 
{ q 
n 
d 
g 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. 


[JUNE 28, 1884. 


Norrs—continued. 
Mediterranean Telegraph 
Company, 39 
Metropolitan Brush Electric Light and 
Power Company, 94, 139, 178 
Montevidean and Brazilian Telegraph 
Company, 360 
National Telephone Company, 143, 161 
Oriental Telephone Company, 361, 380 
Phosphor-Bronze Company, 142, 361 
Pilsen-Joel and General Electric Light 
Company, 55, 183, 204, 272, 447,551 
Provincial Brush Electric Light and 
Power Company, 381, 471 
Telephone Company, 361 
Railway and Electric Appliances Com- 
pany, 357, 424 
Reuter’s Telegram Company, 339, 360 
River Plate Telephone and Electric Light 
Company, 405, 471 
St. Geo a Telephone Company, 143, 492 
South African (Brush) Electric Light and 
Power Company, 38, 118, 205, 
» Eastern (Brush) Electric Light and 
Power Company, 249, 295, 471, 
531 


» Kensington Mutual Electric Light- 
ing and Supply Company, 492 
Submarine Cables Trust, 317, 382, 426 
os Telegraph Company, 78, 113, 
205 


Swan United Electric Light Company, 97, 
161, 205 
Telegraph Construction and Maintenance 
Company, 119, 161, 182, 382 
Telephone Company of Ireland, 360 
Terraneau, C. G. E., 40, 161, 250 
Trehearne and Company, 78 
United Telephone Company, 74, 142, 551 
West Coast of America Telegraph Com- 
pany, 54, 143, 205, 551 
Western and Brazilian Telegraph Com- 
pany, 40, 54, 77 
» Union Telegraph Company, 78, 


8, 
West India and Panama Telegraph Com- 
pany, 17, 382, 426, 445 
Yorkshire Brush Electric Light and 
Power Company, 40 
Commercial Cable Company, 9 
Committal of an electrician, 48, 442 
Common, Mr. A. A., 1385 
ae Francaise du Telegraphe de 
Paris & New York v. Penzance 
Union, 227 
Comparative measurements of the electro- 
magnetic attraction of cylindrical 
and double conical cores in sole- 
noids, by Dr. Emil Bottcher, 458 
Compensated Resistances, 550 
Conference of Electricians, 549 
Connection between strength of light and 
duration in glow lamps,J. Zacharias 
on the, 484 
Continuous current induction apparatus, 
On a, by F. de Wolffers, 502 
Contrast, A, 221 
Coope, Mr. O. E., on electricity v. gas, 89 
Copper-steel overhead wires, 202 


CoRRESPONDENCE— 
Action of the telephone, by H. B. T. 
Strangways, 146 


” 


165 
Applications of electricity, by John 
Thompson, 253 
Automatic reversing commutators, byW. 
E. Ayrton and John eng 534 
noun accumulator, by H. T. Barnett, 
5 


Bell’s telephone patents in England, by 
W. C. Barney, 145, 186, 210 
PP telephone patents in England, by 
T. J. Handford, 164, 210, 254 
» telephone patents in England, by 
“ Receptor,” 186 
Best oniintiens of the coils of galvano- 
meters, On the, by W. Moon, 209 
Bichromate batteries, by F. T., 36 
by M. T. A. P., 57 
» Levy, 
by W. M 
by “ An Blectric 
Spark,” 123 
British Spiral Telephone Wire Syndicate, 
by W. H. Smith & Son, 275 
» Spiral Wire Syndicate, by “ En- 
quirer,” 534 
Comment, A, by W. C. Barney, 231 


CoRRESPONDENCE—continued. 


Continuous current induction apparatus, 
by Rankin Kennedy, 533 
Continuous current inductional trans- 
formers, by F. de Wolffers, 554 
Danger from electric currents, by W. H. 
Stone, 513 
Distribution of electricity, 188 
Domestic electric lighting, by St. Vincent 
Beechey, 319 
Drawbaugh’s magneto-telephone, by W. 
C. B., 164 
Dynamo-electric machines, by Silvanus 
P. Thompson, 254 
Efficiency of the Heinrichs dynamo-elec- 
tric machine and the Gramme 
ring, by Charles F. Heinrichs, 
123, 165 
» Of the Heinrichs dynamo ma- 
chine, by E., 145, 186 
of the Heinrichs dynamo ma- 
chine, by R. G. Dunston, 410 
ye of secondary generators, by J. 
E. Pickering, 362 
» Of secondary generators, by E. 
L. Voice, 450 
Electrical books, by W. C., 101 
os guns, by “ Petronel,” 36 
—* by T. J. Handford, 


Electricity in «a by Sydney Ferris 
Walker, 342 
Electric lighting, by C. T. Grant, 253 
by “ Electron,” 362 
by batteries, by “ Con- 
stant Subscriber,” 


” 


for parochial purposes, 
by St. Vincent 
Beechey, 513 

oe light in the drawing office, by 
J. A. Ewing, 408 

in the observatory, The, 
by St. Vincent Beechey, 


319 
tests, by Elihu Thomson, 
162 
me “Sun” Lamp and Power Com- 
pany, by J. Reeve, 80 
fe telltale, An, by Silvanus P. 
Thompson, 386 
Electro-magnets, by W. Moon, 254 
Experiments by eminent American phy- 
sicists with telephones, by “ Das 
Telephon,” 101, 121 
Faure-Sellon-Volckmar accumulators, by 
T. M. Collet, 58 
First inventor of the telephone, by W. 
C. Barney, 163, 187 
Fiske-Mott insulator, by Bradley A. 
Fiske, 80, 102 
Gordon dynamo-electric machine, The, 
430 


” 


” 


” ” 


Gower-Bell telephone, The, by “ Volta,” 
449 


Heinrichs dynamo, The, by Charles F. 
Heinrichs, 364, 386 

Incandescence lamps, by C. J. Robertson, 
514 


Induced continuous currents, by E. L. 
Voice, 533 
Induction coils and electric lighting, by 
Lux,” 122 
Information wanted, by “‘ Magnet,” 166 
” ” by Ignoramus,” 
166 
Invention of the telephone, The, by W. 
C. Barney, 163 
Lalande-Chaperon battery, The, by G. 
H. Bays, jun., 513 
Metropolitan Brush Electric Light and 
Power Company, by Radcliffe 
Ward, 188 
Motors for electrical 1. by Douglas 
M. Forsyth, 208 
New patent act, The, by H. B. T. Strang- 
ways, 276, 554 
by T. J. Handford, 
298 


New patent rules, bd “ A. Patentee,” 79 
y J. T. Handford, 102 
B. H., 122 
Non-sparking key, A, by Andrew Jamie- 
son, 165 
by Ayrton & Perry, 
230 


by F. H. Varley, 
254 


” ” 


” 


” 


CoRRESPONDENCE—continued. 


On the action which takes place in ring 
armatures, by A. J. Jarman, 319 
y» connection between strength of 
light and duration in glow 
lamps, by W. H. Massey, 533 
» unit of light, by F. de Wolffers, 
514 
Patent Act, 1883, Trade mark section, by 
E. Gardner Colton, A.S.T.E., &., 
20, 36 
Practical units of measurement, by Wm. 
Munro, 20 
Private electric lighting, by H. Cleland 
eywood, 276 
» wires, by “ Phosphor-Bronze,” 341 
Protection from lightning, by a? 
Vyle, 58, 
122 
by Dixon & 
Corbitt,58 
by“Safety,” 
513 


” 


Protest, A, by “Currente Calamo,” 341 
» by S. M. Banker, 386 
Railway and Electric  haamagre Com- 

pany, by J. S. Williams, 409 
Reviews, by A. Gray, 209 
Secondary generators, by E. L. Voice, 341 
Siemens’s electric power meter, byAyrton 
and Perry, 35 
Silvering incandescence lamp bulbs, by 
R. Lagerwall, 514 
pe incandescence lamps bulbs, by 
Burton, Yeates, Hart and 
Burton, 533 
Size of conductors: an explanation, by 
Andrew Gray, 430 
Spiral fa wire, by A. R. Bennett, 


aye for dynamo, by J. Munro, 122 
Technical colleges, by “Science,” 429 
Telegraph wires, by A. J., 385 
Telephone, The, by J. J. Fahie, 163 

» patents, by “ Delta,” 35 
by F. Williams, 450 
by T. J. Handford,474 


» 


Telephonic, by L., 
applications byW. L.Magden, 


by J. W. Giltay, 
276 


Telephonograph, A, by J. W. Giltay, 232 
Testing lightning conductors, by Samuel 
Vyle, 231 
Tests of. dynamo-electric machines, by 
Charles E. Ball, 430 
Theory of dynamo machines, by “Soho,” 
100 


electric machines, by 
F. de Wolffers, 363, 
385, 409 
electric machines, by 
E. L. Voice, 385 
» Of the Gramme and “ unipolar” 
dynamo machines, by F. de 
Wolfers fils, 36, 79, 122, 165, 253 
» Of the Gramme and “ unipolar” 
dynamo machines, by Chas. F. 
Heinrichs, 56, 101 
» of the Gramme and “unipolar” 
dynamo machines, by W. M. 


” 


” 


Mordey, 79, 208 

» ofthe Gramme ring, by E., 100, 
185 

» Of the ag by W. M. 
Mordey, 146, 208 


» Of the Gramme ring, by W. H. 
Snell, 146 
Time by telephone, by J. T. Bottomley, 
410 


tent act, by 
.E., F.LP.A., 


Trade mark section, new 
Colton,A.8. 
20, 


United ‘telephone Company and Parlia- 
mentary powers, by “Anti- 
Monopoly,” 102 

Van Rysselberghe’s telephone system, by 
W. C. Barney, 56 

Voice’s motor-induction machine, by 
E. L. V., 80 

Who is the inventor of the electric tele- 


? a Ww. 
of the tele- 


= ? by J. J. 
‘ahie, 100 


Crompton-Crabb arc lamp, The, 454 


ix 
¢ 
— 
| 
3 
| 
146 
of trains, by E. J. 
Houghton, 56 
| 


JUNE 28, 1884.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. 


Crossed wires, 469, 506 
Cruto lamp, The, 31 


ACIA,” The, 528 


Dale, H. J., committed to prison, 48 
‘ Release of, 159 
Damage by lightning, 511 
Damaging telegraph wires, 509 
Damoiseau, A., and Petitpont, G., on anew 
dynamo electric machine, 539 
Death of _ manufacturer of India rubber, 


Deep sea soundings, 71 
Deprez, Marcel, on the electrical transmis- 
sion and distribution of energy, 
171, 191, 221, 238, 263, 280 
Determination of the ‘ohm, 64 
» by MM. E. Mas- 
cart, F. de Nerville, and R. 
Benoit, 439 
oy of the resistance of liquid 
conductors and galvanic 
batteries, and on a universal 
resistance measurer, by 
Prof. F. Kohlrausch, of 
Wiirzburg, 24 
Delaney’s synchronous multiplex telegraph 
system, 84 
De la Rue and Miiller on experimental re- 
searches on the electric discharge 
with the chloride of silver battery, 
147 
Dembinski microphonic telephone trans- 
mitter, 479 
De Nerville, Benoit, and Mascart on the 
determination of the ohm, 439 
Devon and Cornwall Electric Light and 
Power Company, 248 
De Wolffers, F., On a continuous current 
induction apparatus, 502 
Difficulty overcome, A, 479 
Direct determination of the cause of the 
deficiency in dynamo-electric ma- 
chines, by M. G. Cabanellas, 417 
Direct-reading electric measuring instru- 
ments, by Profs. Ayrton and 
Perry, 125 
Direct Spanish Telegraph Company, The, 10 
» United States Cable Company 
(1873), 419 
Disastrous fire from an electric spark, 312 
Discoverer of the electric telegraph, 49 
Dividends of — electric light com- 


panie 

Drawbaugh The, 377, 549 
Daniel, 154 
evidence, The, 333 

Duplicating the communication with Ton- 

quin, 468 
Dynamic electricity, On a new ti.eorem in, 

1l 


Dynamo-electric machine, The Edwards, 433 
Invention of, 529 


” 


Sir Wm. Thom- 
son’s, 6 
”» ” On anew, by MM. 


Damoiseau and 
Petitpont, 539 
machines, 211 
Testing, 411 
Recent progress 
in, by Prof. S. 
Thomson, 215, 
239, 255 
On the theory 
of, by M. Le- 


blanc, 496,540 
Dynamos v. batteries, 72 
Dynamo machines, The E.M.F. of, excited 
by a constant current, by W. B. 
Esson, 303 
Ps machine, The “ Pilsen,” 312 
i A wonderful, 335 


” ” 


ARLY history of the telegraph, 329 


Earth alarum, An, for electric circuits, 238 
» currents, On the observation of, by 
M. Larroque, 248 
Earthquake, The, 353 
Suton Cable ated and press mes- 
sages, 7 
Telegraph Company, The, 10, 227 
Ebel’s improvements in mirror instru- 
ments, 130 
Edelmann’s electrometer, 45 
Edison interviewed, 377 
» and Swan United Electric Light 
Company, 10, 29 


Edison-Swan Company and the Holborn 
Viaduct installations, 69 
Edison system in New York, The, 333 
Edwards dynamo-electric machine, The, 433 
Efficiencies of dynamo machines, 257 
Efficiency of secondary generators, 277, 307, 
335, 372, 416, 437 
ELEectTric— 
alarm for steam boilers, &c., 45 
alarum, A barometrical, 511 
ballet, An, 352 
bells, 227, 511 
bell system, An, 178 
Carbon Storage and Apparatus Manufac- 
turing Company, Scotland, 10, 71, 
177 
circuits, An earth alarum for, 238 
clocks, 255 
currents, Measurement of, 41 
» by Lord Ray- 
leigh, 220 
» and potentials, by Sir Wm. 
Thomson, F.R.S., 87 
fire alarm, Pritchett’s patent, 373 
» alarms, 365, 442, 528 
gunning punt, 34 
high and low water alarm, 519 
jewels at the Empire theatre, 375 
oan A submarine, 376 
launch, Trial of an, 468 
launches, 34 
ea by A. Reckenzaun, 103 
motor, A new, 353 
mountain railway, An, 402 
propulsion, 237 
power meter, Siemens’s, 3 
railway bill, 3 
» at Brighton, 271, 292, 314, 442, 
468 


” ” 


experiment, 293 
» signals, 243 
—— from the West End to the City, 


Sun a Company, 31 

systems at Philadelphia, 549 

telegraph, Discoverer of the, 49 

tramway incident, An, 271 

transfer of energy, by Frank Geraldy, 
308, 324, 349, 369, 395 


Exvecrric 


on the Adriatic, 69 
at Astley Bank, Darwen, 489 
on the s.s. August, 291 
at Aylesbury, 30 
on the Bacchante, 507 
at the Bank, 157 
at Baron Court, Bristol, 200 
at the Bethnal Green Museum, 268, 91 
at Birmingham, 525 
at Boston, U.S.A., 156, 333, 488 
at Bowdon, Cheshire, 8 
at Bridgeport, 547 
at Brighton, 506 
at Brocton, U.S.A., 418 
at Brotherhood’s, Lambeth, 110 
at Buffalo, 199 
on the s.s. Cahors, 225 
at Chesterfield, 246, 268, 332, 488 
on the Colossus, 200 
conductors, 267 
at the Court Theatre, Stuttgart, 290 
at Covent Garden, 48 
Theatre, 547 
at Cradley, near Birmingham, 175 
at the Criterion Restaurant, Barrow, 525 
at the Criterion Theatre, 336 
on the Crocodile, 158 
at the Crystal Palace, 158, 352, 400, 526, 
547 
at a dance, 200 
Dangers of the, 352 
at Dawpool, 200 
for diving purposes, 31 
on the Dolphin, 352, 525 
at Dorking, 135 
at Drury Lane Theatre, 47 
at Dumbarton, 69 
at Dundee, 48 
at Eastbourne, 400 
at Edinburgh, 322 
at the Empire Theatre, 336, 375 
for fishing operations, 415 
at the Forth Bridge Works, 547 
at Fulham, 507 
at Glasgow, 135, 489 
at the Goldstone Waterworks, Brighton, 


at Grand nd Rapids, Mich., 375 
at the Grangemouth Docks, 30, 47 
at Greenock, 200, 489, 547 


Etectric Liant—continued. 


at Halifax, 8 

at Halton House, 69 

at Hanley, 467 

at Hatfield, 200 

at the Health Exhibition, 268, 377, 400, 
441 


Healthiness of the, 70 
at Highgate (Mr. R. Hammonds’), 246 
at the Holborn Restaurant, 246 
on the Holborn Viaduct, 526 
in our homes, Lecture on the, 335 
in houses, 200 
in the House of Lords, 400, 547 
at Houston, Texas, 48 
in the House of Commons, 134, 506 
at Hull, 506 
in Hungary, 418 
at Iowa City, 290 
in the Irish Times office, 91 
at Leeds, 135, 200, 225, 351, 375, 549 
for lighthouses, 8 
at Linden Park, Hawick, 507 
at Lindley, near Huddersfield, 224 
as a locomotive headlight, 290 
on the London, Brighton and South Coast 
Railway, 31 
- » and South Western Rail- 
way, 224 
at Los Angelos, Cal., 488 
at Lucan Lodge, Clapham Park, 225 
at Luddenden Foot, 525 
on the s.s. Manaos, 134 
on the s.s. Massilia, 290 
at the Manchester Royal Exchange, 268 
Theatre Royal, 92 
at Messrs. Morgan’ s Works, Battersea, 467 
in the new Government buildings, at 
New York, 374 
in the Melbourne Argus office, 91 
on the Metropolitan District Railway, 
31 


on the s.s. Mezico, 352 

at Montreal, 488 

in the Navy, 157 

at Newcastle-on-Tyne, 92 

at Nottingham, 175 

at Niirnberg, 547 

at Oban, 199 

on the Osborne, 312 

at Park Pit Ocean Collieries, 488 

at the Perthshire Society of Natur 
Science Museum, 8 

at Philadelphia, 375 

at Pittsburg, 157 

on the Polyphemus, 374 

at Portland, Maine, 374 

at the Princess’s Theatre, Melbourne 2 C0, 
290 

at Queensferry, 69 

on railway trains in Italy, 333 

on the Rainbow, 312 

at Redditch, 507 

at Rotherhithe, 157 

on the Royal Dane, 488 

at the Royal Hotel, Blackfriars 91 

at St. John’s, Quebec, 375 

in St. Matthew’s Church, Brixton, 3 

at Silloth, Cumberland, 9 

on ships, 175 

on the South Eastern Railway, 31 

at the South Kensington Museum, 246 

at Sowerby Bridge, 8 

stations, Sheehy’s switch-board for, 417 

on steamboats on the Mississippi, 488 

at the Stockton Theatre, 547 

at Suakin, 488 

in the Suez Canal, 489 

at Sydney Parliament Houses, 30 

at Syracuse, U.S.A., 333 

systems, Tests of, 196, 211 

on the Talisman, 8 

tests at Louisville, 63 

at Toronto, 400 

at the Tower of London, 291 

at the Turin Exhibition, 507 

on the Valetta, 175 

on the Victoria Embankment, 467 

at the Vulcan Iron Works, Bradford, 200 

on the Wanderer, 506 

at Warter Priory, 30 

at Washington, 333, 525 

on Waterloo Bridge, 467 

at the Wellington Club, Liverpool ,109 

at Whetley Mills, Bradford, 507 

at Wimbledon, 158, 246, 290 

wires, 4 

» Fire caused by, 31 

at the World’s Exhibition, New Orleans, 

135 


ii | 
| | 
5 
| 


w ELECTRICAL, REVIEW—INDEX. 


THE TELEGRAPHIC JOURNAL AND 


[JUNE 28, 1884. 


Exectric Ligntina— 
of the Admiralty Pier, Dover, 547 
apparatus for railway carriages, 21 
of the Berlin new 


507 
a” Exhibition, 507 
, 489 


arliament Building, 


of Brooklyn, 488 

B.T.K. system of, 519 

case, 225 

at Carlisle, 440 

in churches at Montreal, 351 

of the City of London, 81, 91 

in the Colonies, 507 

of the Cotton Exhibition New Orleans,441 

of the Cunard steamships, 547 

at Darmstadt, 374 

in Devonshire, 291 

Edison’s reported new arc system of, 489 

of the Ems, 418 

at the Forestry Exhibition, Edinburgh, 
399, 441, 547 

of the Forth Bridge, Qveensferry, 374 

of the Furniture Trades’ Exhibition, 
Agricultural Hall, 441 

v. gas, 70, 89, 156, 200, 467, 507 

Gas engines and, 549 

of the General Post Office, Sydney, 351 


of Holborn Viaduct, 110 

of hospital ships, 400 

of houses, by Mr. Killingworth Hedges, 
156 

House-to-house, 491, 508, 515, 528 

at Kimberley, 399 

at Lady Cooper’s ball, 440 

of the Leeds Free Public Library, 507 

of lighthouses, 418 

Lord Greville ‘and, 526 

at the Macquarie lighthouse, Port Jack- 
son, Australia, 

by means of the Niagara Falls, 290 

in New York, 399 

orders, 313 

of == Parliament Houses, Melbourne, 


Patent de decision affecting, 334 

at Plymouth, 526 

On = progress of, by W. H. Preece, 
F.R.S., 258 


(provisional order) bill, 399, 440 


rovisional orders, 201 
e Standard on, 525 
station, A New York, 88 
of steamships, 441 
at the Tivoli Restaurant, 110 
at Victoria, 309 
ELEectTricaL— 
communication between lightships, 202 
conductors, 189 
A An improvement for carry- 
ing, 499 
On the most economical size 
of, by W. L. Hooper, 4385 
Underground, 451 
Conference, International, 400 
directory, Berly’s universal, 158 
distribution, Barnett’s accumulators and 
system of, 2, 33 
engineers, Dispute between, 401 
Exhibition at Boston, 549 
» at Brussels, Proposed, 441 
pa at the Crystal Palace, The 
late, 284, 305, 323, 344 
The International, Philadel- 
phia, 137, 269, 443 
ns The Turin, 490, 550 
The Vienna, 10 
riments, 334 
uction in underground conductors, 
5 


launches, 330 

measuring instruments, 136 

method of reading a thermometer and 
hygrometer at a distance, An, id 
Arthur Wm. Waters, F.G.S 
F.L.S., 22 

phenomena, Illustrations of, by Reynold 
Janney, 538 

resistance of the human body, by Dr. W. 
H. Stone, 300, 444 

shares, 10 

suggestions, by Mr. Louis Weston, 178 

testing, Kempe’s handbook of, 65 

» instruments, 147 

transmission of energy, The, 387, 420 

» and distribution of energy, 
by Marcel or 171, 
191, 221, 233, 263, 280 
of power, 442 
units, 335, 374 


Electrically worked railway signals, 203 
Electricians, Conference of, 549 
ELEcTRICITY— 

Applications of, 233 

Bleaching by, 402 

in collieries, 292 

The distribution of, 4, 103 

Expediting legislation by, 379 

versus gas, 70, 89, 156, 200, 271 

Improvements in the distribution of, 460 

industrial use for, An, 403 

Lecture on, by Mr. A. Reckenzaun,C.E., 

509 


New method of generating, by J. A. 
Kendall, F.I.C., F.C.S., 90 
Printing by, 291 
and torpedoes, 550 
Utilisation of, 10 
and water, 269 
Electrolysis, A phenomenon of, 510 
Electrolytes, the resistance of, 335 
Electro-magnets, by W. Moon, 82 
Electrometer, Edelmaun’s, 45 
Electromotive force, Regulation of, 81 
Electromotive force of the Lalande and 
Chaperon battery, 545 
Electromotor, Irish’s new, 303 
Electrostatics, On the fundamental notions 
of, by E. Mach, 28, 46, 60 
Engine, Experiments with an “Ot 
gas, 150 
a The “ Tower” spherical, 128 
Engineers and their workmen, 549 
Engines, Gas, 147 
Esson, W. B., on the E. M. F. of dynamo 
machines, “excited by a constant 
current, 303 
Estienne’s, M., proposed telegraph, 390 
Evans-Pickering governor, The, 343 
Exhibition of Inventions, 510 
Expedition to Khartoum, 492 
Experimental researches on the electric 
discharge with the chloride of 
silver battery, by Warren De la 
Rue and Hugo W. Muller, 147 
Extraordinary suit, An, 401 


AILURE in the India rubber trade, 293 


Faraday, The, 159, 177, 548 
Farringdon blowing lamp, The, 529 
Fast travelling, 376 
Faure Electric Accumulator Company, 293 
509 
Faure-Sellon-Volckmar accumulators, 443 
Fire alarms, electric, 365, 442, 528 
» Disastrous, at Toronto, 549 
at electric light works, 492 
» prevention, 403 
», telegraphs, 103 
Fletcher’s tell-tale for watchmen, 65 
Foucault experiment, The, 247 
Fourneyrou prize for 1883, The, 420 
French Electrical Power Storage Company, 
248, 293 
French scandal, The, 353 
Fundamental notions of electrostatics, On 
the, by E. Mach, 28, 46, 60 


ALVANIC batteries for medical pur- 
poses, byA. de Watteville, 
M.A., 535 


behaviour of the amalgams 
of zinc and of cadmium, 
by W. L. Robb, 151, 167 
Galvanometer, An improved, 348 
- mercurial, On a, by G. Lipp- 
mann, 495, 523 
Pe The tangent, as an ampére- 
— by J. Kessler, 521, 


Galvanometers, The calibration of, 11 
New, by Thos. Gray and 
Andrew Gray, 169 
Gas and caloric machines, 195 
» engines, 147 
», and electricity, 227 
Gaulard and Gibbs secondary generators, 
The, 262 
General International Exhibition, Buda- 
pesth, 93, 136 
Geraldy, Frank, on the electric transfer of 
energy, 308, 324, 349, 369, 395 
Gore, G., F.R.S., LL.D., on some relations 
of heat to voltaic and thermo- 
electric action of metals in elec- 
trolytes, 288 
Governor, The Evans-Pickering, 348 
Gramme machine, Patent, 1 
Theory of the, 136 


” 


Gramme patents, The, 226, 271 

Gray, Thos., and Gray, Andrew, on new 
galvanometers, 169 

Great fire in Paternoster Row, 293 

Guerout, Aug., on M. Carpentier’s new re- 
sistance bobbins, 437 

Giilcher Electric Light and Power Com- 

pany, 352 
Gunmen supply, Our, 299 


ADLEY, Mr. Alderman, Bankruptcy 
of, 509 
Hall’s phenomenon, An explanation of, 331 
On an explanation of, 
by Shelford Bidwell, 
M.A., LL.B., 174 
The reversal of, 278 
On, by August Righi, 
396 


Hammond Electric go and Power Supply 
Company, 31, 509 
aaa T. J.,On the New Patent Act, 


Health Exhibition, The Coming Interna- 
national, 50 

Healthiness of the electric light, 70 

Heating effects of electric currents, On the, 
by W. H. Preece, F.R.S., 321 

Heating of dynamos, 202 

Henley’s Telegraph Works Company, 509 

History of the telephone, 537 

Holmes and Vaudrey’s electric light in- 
stallations, 1883, 48 

Holophote, Trial of a new, 224 

Hooper, W. L., On the most economical 
size of electrical conductors, 435 

Houghton’s system of telegraph working, 
23 


House in which Morse lived, 377 

House-to-house electric lighting, 491, 508, 
515, 528 

Hudswell, Clarke & Co., 10 

Hughes, Prof., On magnetic polarity and 
neutrality, 244 

Hughes’s, Prof., magnetic balance, 107 


for lighthouses, 34 


Illustrations of electrical phenomena, by 
Reynold Janney, 538 
Improvements in the distribution of elec- 
tricity, 460 
Incandescence lamps, 469 
for astronomical in- 
struments, 277 

Institute of Patent Agents, 543 
Insulator, A paper, 136 

a The Slater-Lewis, 377 
Insulators, 321 
International Electrical Conference, 400 

me Exhibition, Phila- 

delphia, 137, 509 
Fisheries Exhibition, 72 
‘i Health Exhibition, 404, 509 
telegraphic orders, 509 

Invention of dynamo-electric machines, 529 
Trish’s new electro motor, 303 
Trish telegraph service, 201 


” 


ABLOCHKOFF Electric Light and 

Power Company, 70, 93, 201 

Jamieson and Munro’s Pocket-book of elec- 
trical rules and tables, 50 

Janney, Reynold, on illustrations of elec- 
trical phenomena, 538 

J. B. Rogers Electric Light and Power 
Company, 50, 352, 402 


|” Electric Log Syndicate, 529 


Kempe’s Handbook of Electrical Testing, 65 

Kendall, J. A., On a new method of gene- 
rating electricity, 90 

Kessler, J.,On the tangent galvanometer 
as an ampére-meter, 521, 543 

Kinks in submarine cables, 377 

Kohlrausch, Prof., On determination of the 
resistance of liquid conductors and 
galvanic batteries and on a uni- 
versal resistance measurer, 24 

Kundt, A., On a simple method of exa- 
mining the thermo-actino and 
piezo-electricity of crystals, 11 


| Fee and eee oxide of 


— batteries, 484 
Lalande and Chaperon og Electro 


motive force of the, 545 


4 
- 
] 
| 
] 
| 
| 
| 
‘ 
( 
4 
; 


Ww 


e- 


= WG 


JUNE 28, 1884.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. 


Lamp-posts, Novel, 138 
Lancashire and Cheshire Telephone Ex- 
Company, 158 
Maxim-Weston Electric Com- 
pany, 271 
Large blowpipes, 422 
Larroque, M., On the observation of earth 
currents, 248 
Lartigue balance railway, Th«, 510 
Law and practice relating to patents, 510 
Leblanc, M., on the theory of dynamo- 
electric machines, 496 
Lecture on electric exhibitions, 315 
Ledingham, L. N., On a weight voltameter, 


153 
Leeds Association of Foremen Engineers 
and Draughtsmen, 157 
Legal, 10, 34, 225, 227 
Licenses for telephone exchanges, 467 
Light, Absolute standard of, by M. J. 
Violle, 432 
Lighthouse illuminants, 201, 291, 313, 378, 
91 


Lightning conductors, 189, 550 
Improvements in, 315 
Testing, by A. Jamie- 
C.E., F.R.S.E., 
59 
i Protection from, 25, 59 
ee rods wanted, 420, 469 
ws strokes, action of, in regard to 
the metals and chimneys of 
buildings, by Col. the Hon. 
A. Parnell, 67, 86 
Lippmann, G., on a mercurial galvano- 
meter, 495, 523 
Liquidations, 442 
Liverpool Electric Supply Company, 352 
Lockwood, T. D., on placing telephone wires 
underground, 503 
London and China Telegraph Company, 
The, 10 


Provincial Electric Light- 
ing and Power Generating 
Company, 93 
Longitude of the Canary Islands, 529 
Lucas, M. F., Onthe resistance of the elec- 
tric light carbons employed 
in lighthouses, 332 


” 


” 


Pe » On the apparent resistance of 
the voltaic are in light- 
houses, 431 

i Pr On alternating current ma- 
chines, 302 


Lundy Cable Company, 71, 111 


ACE pvr LEPINAY, M. J., On a 
practical method of photometri- 
cally comparing ordinary sources 
of differently coloured light, 26 

Mach, E., On the fundamental notions of 
electrostatics, 28, 46 
Machine, Atkinson’s four plate toplar 
electric, 391 
dynamo-electric, The Edwards, 
433 


Sir William 
Thomson’s, 6 
A new, by MM. 
Damoiseau and 
Petitpont, 539 

- patent, The Gramme, 1 
Voice’s motor induction, 43 
Machines, Alternating current, note by 
M. Felix Lucas, 302 
in dynamo-electric, 211 


” 


3? 


son, 215, 239, 
255 
Note onthe theory 
» by M. Leb- 
lanc, 496, 540 
Maderia-St. Vincent cable, The, 398 
Magnetic balance, by Professor Hughes, 107 
of Hughes, Note on the 


theory of the, by Prof. 
Silvanus P. Thomp- 
son, 500, 516 
= ine, A novel, 258 
as uction-compass, On a, by M. 
2 
» polarity and neutrality, by Prof. 
D. E. Hughes, 244 
pole, 34 


» rotations, by E. L. Voice, 480 


Magnetism in cities, 133 
Magneto and dynamo-electric machines, 


Magnet siphon-recorders, Permanent, 247 
Mascart, M., On a magnetic induction 
compass, 2 
9” Benoit and de Nerville on the 
determination of the ohm, 439 
Maxim-Weston Electric Company, 271 
Measurement of electric currents, 41 
Lord Ray- 
leigh on 
the, 220 
Measurements of electric currents and 
potentials, by Sir Wm. Thomson, 
F.R.S., 87 
Method of determining the most suitable 
resistance for an instrument in a 
compound circuit, by W. Moon, 302 
Metropolitan Brush Electric Light Com- 
pany, 93, 112, 178, 226 
Mid-Channel telegraph stations, 343 
Mid-London electric railway, 33 
Miller’s mechanical telephone, 49 
Mill struck by lightning, 401 
Mirror galvanometers, Mudford’s improve- 
ments in, 158 
» instruments, Ebel’s improvements 
in, 130 
Misleading reports, 23 
Moncel, Th. du, 155 
Monnier, M. D., on the Skrivanow battery, 
20: 
Moon, W., On electro-magnets, 82 
On a method of determining the 
most suitable resistance for an 
instrument in a compound cir- 
cuit, 302 
Monthly Correspondent, The, 135 
Mudford’s improvements in mirror galvano- 
meters, 159 
Muir & Co. v. Anglo-American Brush Elec- 
tric Light Corporation, 552 
Muirhead’s duplex system for submarine 
cables, 93 
Muirhead v. Direct United States Cable 
Company, 510, 551 
Miller and De la Rue, On experimental 
researches on the electric discharge 
with the chloride of silver battery, 
147 
Multiple switch boards, Large, 293 
Munificent telegraph companies, 269 
Munro and Jamieson’s “ Pocket book of 
electrical rules and tables,”’ 50 


” ” ” 


” ” 


ATIONAL Telephone Company, 93, 
221 
New Companies ReGistERED— 
Blanch Brain Brothers, 530 
British Inventors and Patentees Asso- 
ciation, 444 
Brixton District Electric Light Supply 
Company, 469 
Bull’s Continental Power Company, 492 
Carbon Cutting Company, 379 
Deal and Walmer Electric Light Com- 


pany, 228 
Dollond Electric Ships’ Log Company, 
73 


Electric Apparatus Company, 204 
General Electric Contract Corporation, 
ot 
Jarman Electrical Company, 93 
Lundy Cable Company, 51 
Patent Spiral Telephone Wire Syndi- 
cate, 72 
Railway and Domestic Electric Lighting 
Company, 511 
Railway Electrical Contractors, 248 
Westminster Syndicate, 511 
Whitehaven United Gas Company, 271 
New method of measuring the intensity of 
an electric current in absolute 
units, by Henri Becquerel, 515 
New standard of illumination and the mea- 
surement of light, byW. H. Preece, 
284 
Non-sparking key, A, 271 
North Woolwich Telegraph Works Com- 
pany, 32 
Note on the theory of the magnetic balance 
Hughes, by Prof. Silvanus P. 
Thompson, 500, 516 
» on the theory of dynamo-electric ma- 
chines, by M. Leblane, 496, 540 
New Patent Act, The, 10 
J. Handford, 


” ” 


New York electric lighting station, A, 88 


O BITUARY— 


Dumas, Prof., J. B., 369 
Gintl, Dr. Wilhelm, 72 
Moncel, Th. du, 155 
Oates, William, 33 

OrriciAL Returns oF CoMPANIES— 
Anglo-American Brush Electric Light 

poration, 336, 354 

Anglo-Continental Telephone Company, 


Atlas Electric Appliances Company, 379 

Australasian Electric Light, Power and 
Storage Company, 444 

British Spiral Telephone Wire Syndi- 
cate, 248, 550 

Brixton District Electric Light Supply 
Company, 511 

Brush Midland Electric Light and Power 
Company, 11 

Bull’s Power Company, 11 

Consolidated Electric Company, 73 

Deal and Walmer Electric Light Com- 
pany, 271, 492 

Dollond Electric Ship’s Log Company, 
492 


Eastern Electric Light and Power Com- 
pany, 11 
Edison-Gower-Bell Telephone Company 
of Europe, 204 
Edison’s Indian and Colonial Electric 
Company, 34, 550 
Electrical Association, 469 
Insulator Manufacturing Com- 
pany, 139 
- Power Storage Company, 444 
a Trading Company, 112 
Electric Apparatus Company, 354 
Brush and Appliances Com- 
pany, 94, 139 
~ Lighting, Supply and Fitting 
Company, 204, 315 
Motor Syndicate, 511 
i Portable Battery and Gas Ig- 
niting Company, 271, 469 
- “Sun” Lamp and Power Com- 
pany, 139 
Electro Amalgamator Company, 294 
Electropathic Association, 294 
Ferranti-Hammond Electric Light Com- 
pany of Hampstead, 51 
Hammond Electric Light and Power 
Supply Company, 492 
Hastings and St. Leonards-on-Sea Elec- 
tric Light Company, 530 
Hygienic and Electric Association, 530 
Incandescent Electric Lighting Com- 


pany, 354 

Indian and Oriental Electrical Storage 
and Works Company, 112, 178, 
228 

International Electric Company, 93 

Jarman Electrical Company, 469 

J. B. Rogers Electric Light and Power 
Company, 51, 139 

Laing Electric Light and Power Com- 
pany, 178 

Lancashire Maxim-Weston Electric Com- 
pany, 294 

Liverpool Electric Supply Company, 249 

London and Derby Electric Wire Com- 
pany, 380 

Lyons Electrical Power Storage Com- 
pany, 73, 139, 423 

Maxim-Weston Electric Company, 511 

Metropolitan (Brush) Electric Light and 
Power Company, 73, 315, 445 

Midland Electric Light and Power Com- 
pany, 530 

North-Eastern Electric Light and Power 
Company, 405 

Northern District Telephone Company, 
469 


Oriental Telephone Company, 444 
Provincial (Brush) Electric Light and 
Power Company, 73 
Telephone Company, 294, 550 
Railway and Electric Appliance Com- 
pany, 423, 492 
ElectricalContractors,271,315,550 
River Plate Telephone and Electric 
Light Company, 51 
St. George Telephone Company, 272 
Simplex Electric Light and Plant Com- 
pany, 405, 512 
Spanish Telegraph 
Company, 1 
Light and Power Com- 


any, 1 
Sun Electric Light Company, 94 


| 
= 
= 
» Testing, 411 
Recent _pro- 
gress in, by 
Prof. 8.Thom- 


ELECTRICAL REVIEW—INDEX. 


THE TELEGRAPHIC JOURNAL AND 


[JUNE 28, 1884. 


OrFiciAL Returns oF COMPANIES—con- 
tinued. 
Swansea Telephonic Exchange Company, 
315 


Telephone Company of Austria, 139 
” ” Egypt, 354 
Telpherage Company, 423 
United Telephone Company of the River 
Plate, 271, 294 
West Middlesex Electric Lighting Com- 
pany, 159 
W. T. Henley’s Electric Light and 
Power Company, 51,73 
Yorkshire Brush Electric Light and 
Power Company, 51 
Ohm, Determination of the, 64, 439 
Ollendorff v. Metropolitan Electric Light 
and Power Company, 71 
Oriental Telephone Company, 334 
“ Otto” gas engine, Experiments with an, 
150 


Overhead v. Underground Wires, 203 
= wires, 32, 68, 135, 202, 227, 420, 
43 


443 
” » Copper-steel, 202 


| oe HIGGS, Limited, 374 


Paper insulator, A, 136 
Parnell, Col. the Hon. A., On the action of 
lightning strokes in regard to the 
metals and chimneys of buildings, 
67, 86 
Parsoné, Mr. E. W., 72 
Patent Agents, Institute of, 543 
Patent decision affecting electric lighting, 
334 
»  Self-Binding Telegraph Insulator 
Company, 202 
Patents Act, The new, 10, 420 
by T. J. Handford, 
42 
Convention, International, 378 
» Law and practice relating to, 510 
Permanent magnet siphon-recorders, 247 
Perry and Ayrton, Profs., On direct-reading 
electric measuring in- 
struments, 125 
Profs., On a new form of 
spring for electric and 
other measuring in- 
struments, 462, 481 
Petitpont, G, and Damoiseau, A., on a new 
dynamo-electric machine, 539 
Photometrically comparing ordinary 
sources of differently coloured 
light, A practical method of, by 
M. J. Macé de Lépinay, 26 
Piezo-electricity of crystals, A simple 
method of examining the thermo- 
actino and, by A. Kundt, 11 
Pilsen-Joel and General Electric Light 
Company, v. Osborne and 
Company, 136 
= and General Electric Light 
Company, Action against 
the, 421 
a and General Electric Light 
Company, 
Placing telephone wires underground, by 
T. D. Lockwood, 503 
“Pocket book of electrical rules and tables,”’ 
by John Munro, C.E., and Andrew 
Jamieson, F.R.S.E., 50 
Postmaster-General v. The Cambrian Rail- 
way Company, 227 
Post-Office employés, 223 
-s policy in Victoria, 510 
regulations, 293 
= telegraph ship Monarch, 201 
Preece, W. H., On the heating effects of 
electric currents, 321 
»  Onanewstandard of illum- 
ination, and the measure- 
ment of light, 284 
» On the progress of electric 
lighting, 258 
Primary batteries, 41, 495, 509 
for electric lighting, by 
Isaac Probert, 475 


” ” 


” 


Prime motors, 475 

Pritchett’s electric fire alarm, 373 

Probert, I., on primary batteries for elec- 
tric lighting, 475 

Professor Morse, The telegraph steamer, 
269 


Protection from lightning, 25, 59 
Provincial Telephone Company, 419 
Pyramid Electric Company, 352, 378 


The, v. the Postmaster-General, 
293 


— Sims and Jeffries, 422 


Rayleigh, Lord, On the measurement of 
electric currents, 220 

Recent progress in dynamo-electric ma- 
chines, by Prof. Silvanus P. Thomp- 
son, 215, 239, 255 

Reckenzaun, A., On electric launches, 
103 

Regulation of electromotive force, 81 

Resistances, Compensated, 550 


REevirws— 

Absolute measurements in electricity and 
magnetism, by Andrew Gray, M.A., 
F.R.S.E., 170 

Bibliography of electricity and magnet- 
ism, 1860 to 1883, by C. May, 


465 
Clark’s transit tables for 1884, 28 
Der Druck-Telegraph Hughes; seine Be- 
handlung und Bedienung, by J. 
Sack, 525 
Electrical phenomena and theories, by 
John Tyndall, F.R.S.; translated 
into German by Joseph von 
Rosthorn, 306 
Electric light, The, in our homes popu- 
larly explained and illustrated, by 
Robert Hammond, 199 
Electricity and its applications, compiled 
by Enrico Bignami, 306 
as in theory and practice; or 
the elements of electrical 
engineering, by Lieut. 
Bradley A. Fiske, U.S.N., 
170 
Lectures on electricity, by John Tyndall, 
F.R.S.; translated into German, 
by Joseph von Rosthorn, 306 
Le hammer-telephone, par L. de Locht 
Labye, 369 
Maintenance and repairs of electric con- 
ductors for all practical purposes, 
by J. Zacharias, 524 
Modern applications of electricity, by E. 
Hospitalier, 224 
Motors for electrical machines with re- 
ference to theory, construction and 
working, by Th. Schwartze, 170 
Practical treatise on electric lighting, by 
J. E. H. Gordon, B.A., 505 
Principles and practice of electric light- 
ing, by Alan A. Campbell Swinton, 
465 


Railway diary and officials’ directory for 
1884, 28 
Scientific papers of J. P. Joule, D.C.L., 
LL.D., F.R.S., 505 
Short history of the introduction of gutta 
percha into Europe, by H. W. 
Jewesbury, 199 
Short text-book of inorganic chemistry, 
by Dr. Hermann Kolbe, Professor 
of Chemistry in the University of 
Leipzig, 506 
Traité pratique d’électricité ; comprenant 
les applications aux sciences et & 
Vindustrie, par C. M. Gariel, 
27 
Treatise on electricity and magnetism, 
by E. Mascart and J. Joubert, 
465 
The watch and clockmaker’s hand-book, 
and dictionary and guide, by F. 
J. Britten, 368 
Workshop receipts, by C. G. Warnford 
Lock, 368 
Relation between the co-efficient of the 
Thomson effect and certain other 
physical properties of metals, On 
a, by Shelford Bidwell, M.A., 
LL.B., 436 
Resistance of the electric light carbons 
employed in lighthouses, by M. F. 
Lucas, 332 
Reynier, M. E., On the variations of the 
electromotive force in accumula- 
tors, 203 
Reynier’s zine accumulator, 415 
Righi, August, On Hall’s phenomenon, 396 
Robb, W. L., On the galvanic behaviour of 
the amalgams of zine and of 
cadmium, 151, 167 
Rogers telephone, The, 333 
“Ross” primary battery, The, 49 


AFETY lamp competition, 136 


School of Telegraphy and Electrical Engi- 
neering, 528 
St. George Telephone Company, 32, 49 
Secondary batteries, 1 
99 battery patents, 33 
generators, The efficiency of, 
277, 307, 335, 372, 416, 437 
Sheehy’s switch-board for electric light 
stations, 417 
Siemens, The late Sir William, 10, 33, 138, 
228 


” 


Siemens’s electric power meter, 3 
Silvering incandescence lamp globes, 468 
Simple method of examining the thermo- 
actino and _ piezo-electricity of 
crystals, by A. Kundt, 11 
Sir William Thomson’s dynamo-electric 
machine, 6 
ixpenny telegrams, 314 
in Australia, 528 
Size of conductors, 443 
Skrivanow battery, On the, by M. D. Mon- 
nier, 203 
Slater-Lewis insulator, The, 377 
Social, Glasgow, 72 
» gathering of old telegraphists, 529 
Societies, &c.— 
Académié des Sciences, 33 
American Institute of Electrical En- 
gineers, 335, 376 
Berlin Physical Society, 407 
Birkbeck Literary and Scientific Institu- 
tion, 10 
Dundee Mechanical Society, 510 
Glasgow Philosophical Society, 401 
Institution of Civil Engineers, 33 
Physical Society, 120, 143, 206, 228, 272, 
406, 448, 473, 531 
Royal Institution of Great Britain, 10, 
468 


» Meteorological Society, 270 
» Society of Edinburgh, 33, 354 
Society of Arts, 10, 335, 550 
Société Internationale des Electriciens, 
72, 111, 136 
Society of Telegraph Engineers and 
Electricians, 10, 51, 70, 111, 119, 
162, 206, 248, 250, 295, 376, 383, 
427, 472 
Soldering apparatus, Buck and Hickman’s, 
376 


Solenoids, Action of, 469 
Some relations of heat to voltaic and 
thermo-electric action of metals in 
electrolytes, by G. Gore, 288 
South African Brush Electric Light and 
Power Company, 469 
» Kensington Mutual Electric Light- 
. ing and Supply Company, 443 
Spanish National Submarine Telegraph 
Company’s Cables, 71, 291 
Spring for electric and other measuring 
instruments, A new form of, by 
Profs. Ayrton and Perry, 462 
Stone, Dr. W. H., On the electrical resist- 
ance of the human body, 300 
Stranding of a telegraph steamer, 442 
Submarine cables, 9, 201, 313, 365, 387, 412, 
451 


convention, 246, 528 

Kinks in, 377 

Submarine telegraph cable between Japan 
and the Korea, 546 

Sunday work, Telegraph clerks and, 548 

Swan v. Edison, 314 

Synchronous multiplex telegraph system, 
Delaney’s, 84 


ANGENT-GALVANOMETER, The, as 
an ampére-meter, by J. Kessler, 
543 
Technical education, 314, 491, 506 
Telegrams for China, 489 
Cheap, 49, 528 
Ee Sixpenny, 314 
in Australia, 528 
TELEGRAPH— 
appointments, 509 
clerks, Conference of, 509 
> in Dublin, 262 
Position of, 402 
» and Sunday work, 548 
code, Copyright in a, 335 
companies, American, 93 
Munificent, 269 
competition, 159 
corps, An army, 403 
Discoverer of the, 49 


| 


| 
7 
| 
| 
Bt 
1 
4 
| 
. 
Hin 


a 


JUNE 28, 1884.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. vit 


TELEGRAPH—continued, 
Early history of the, 329 
extension scheme, The new, 177 
Barra, 403, 490 
extensions i in Scotland, 291, 402 
es » Shetland, 353, 403 
extension in Orkney, 376 
lines, Canadian, 508 
litigation, 270 
messages, Secrecy of, 247 
M. Estienne’s proposed, 390 
revenue, 10, 32, 442, 509, 529 
schemes in the United States, 377 
service, The, 354 
Foreign, 291 
steamer, The Professor Morse, 269 
stores, 442 
tariffs, 490 
The South African, 269 
wire, Destroying a, 32 
» Destruction of, 376 
wires in New York, 419 
working, Houghton’s system of, 23 
works, Postal, 353 
Telegraphist’s cramp, 261 
Telegraphists, Female, 490 
Pe old, Social gathering of, 529 
TELEGRAPHY— 
in America, 314 
in Australia, 378, 419 
at Bourton, 548 
in Brooklyn, 490 
Burke’s system of, 517 
in Ceylon, 467 
in China, 548 
Field, 442 - 
in Germany, 70 
and herring fishing in the North of 
Scotland, 138 
in Japan, 46 
in Madras, 480 
in South America, 489 
and telephony in Queensland, 138 
in Tonquin, 9 
in Western Australia, 247 
Telegraphic apparatus, 167 
arrangements in the late 
Egyptian campaign, 548 
= charges in Victoria, 315 


a communication with the Eddy- 
stone Lighthouse, 269, 443 

= communication in Edinburgh, 
334 

communication between Eng- 
land and Scotland, 247 

communication with Holland, 
201 

i communication with South 
America, 201 

= communication between Sua- 
kin and Berber, 528 

communication with light 
vessels, 442 

és communication between Merv 
and Askabad, 528 

reforms, 548 
TELEPHONE— 
The, 125 
The Bell, 246 


Canada, The, 353 


TELEPHONE—continued. 

cases in America, 32, 110, 130, 268 

Companies’ Bill, 247 

companies and the Post Office, 418 

company, New, in America, 419 

on the Continent, 135 

deputation to Postmaster-General, 175 

Developments in the, 70 

disputes, 313 

The, in Dublin, 135 

» in 1883, 226 

Early ideas of the, 379 

exchange for Portsmouth, The proposed, 
269 

exchanges, Licenses for, 467 

at Hamburg, 489 

History of the, by E. Berliner, 537 

licenses, 466 

lines in America, New, 291 

in Melbourne, Australia, 378, 547 

Miller’s mechanical, 49 

The Post Office and the, 403, 442, 490, 508, 
526, 547 

in Philadelphia, The, 527 

at Preston County Asylum, 111 

in Rio de Janeiro, 419 

at the River Plate, 442 

in Russia, 313, 419, 489, 508 

The, in Scotland, 110 

Time by, 376 

Transmission of an opera by, 226 

transmitter, The Dembinski  micro- 
phonic, 479 

in Trinidad, The, 527 

in the United States, by “ Wall Street,” 


63 
at Wellington, U.S.A., 419 
wires, 226 
» underground, Placing, 503 
Telephonic communication at Dover, 9 
= communication in Edinburgh, 


334 

i communication with fire sta- 
tions, 291 

= communication and the Post 
Office, 376 


“ companies, American, 93 
experiments, 202 
ae facilities, The Mersey Tunnel 
and, 9 
messages, Penny, 354 
Telephoning from moving trains, 548 
Tell-tale a watchmen, Fletcher’ s patent, 


Stine, 227, 292, 455, 492, 594 
Testimonial, A, 227 
Testing Blackburn’s portable, 


o-electric machines, 411 
Tests of electric light systems, 196, 211 
Thermo-actino and piezo-electricity of 
crystals, A simple method of exa- 
mining the, by A. Kundt, 11 
Thermo-electric pile, An improved, 294 
Thompson, Prof. Silvanus P., on recent 
progress in dynamo-electric 
machines, 215, 239, 255 
~ Prof. Silvanus P., on the theory 
of the magnetic balance of 
Hughes, 500, 516 


Thomson’s, Sir William, dynamo-electric 
machine, 6 

Thomson, Sir William, on measurements 
of electric currents and poten- 
tials, 87 

Thunderstorms, 421 

Topler electric machine, Atkinson’s four- 
plate, 391 

Torpedoes, Electricity and, 550 

“Tower ”’ spherical engine, The, 128 

Turin Exhibition, The, 490, 550 


NDERGROUND conductors, A system 
of, 459 
Underground conductors, induction in, 550 
Underground electrical conductors, 451 
“ wires, 279, 293, 299, 334, 511 
at Chicago, 549 
United’ Telephone Company, 305 
” ” ” v. Dale, 48 
Company v. London and 
Globe Telephone and 
Maintenance Company, 
419, 508 
Company’s business, 268 
Company of the River 
Plate, 292 
Universal Exhibition at Antwerp, 550 
Utilisation of electricity, 10 


ARIATIONS of the electromotive 
force in accumulators, by M. E. 
Reynier, 203 

Varnish for electrical work, 72 
“ Victoria”’ dynamos, 135 
Engineers’ Exhibition, 270 
Vienna Electrical Exhibition, 10, 72 
Violle, M. J., On the absolute standard of 
light, 432 
Voice, E. L., on magnetic rotations, 480 
Voice’s motor induction machine, 43 
Volk’s automatic reversing commutator, 
278 
Voltaic battery, How to make a cheap, 83 
Voltameter, A weight, by L. N. Ledingham, 
153 


AR telegrams, 202, 376, 404, 442 


Waters, Arthur Wm., F.G.S., F.L.S., Onan 
electrical method of reading a 
thermometer and hygrometer at a 
distance, 22 

Watteville, A. de, on galvanic batteries for 
medical purposes, 535 

Weight voltameter, A, by L. N. Leding- 
ham, 153 

Werner arc lamp, The, 293 

Western Electric Company, 110 

Wheeler v. The United Telephone Com- 


pany, 137 
Wonderful dynamo, A, 335 
ACHARIAS, J., on the connection be- 


cal tween the strength of light and 
duration in glow lamps, 484 


i- 
t 
f 
J 
J 


ELECTRICAL REVIEW—INDEX. 


THE TELEGRAPHIC JOURNAL AND 


[JUNE 28, 1884. 


INDEX—SPECIFICATIONS. 


1883. 


BEL, C. D. (2390. Communicated by 
Michael Body, of Liége), 
37 
= » (5263. Communicated by 
G. Przibram, H. Scholz, 
and W. Wenzel, of 
Vienna), 553 
Akester, W. H., and Mitchell, R. (4875), 493 
Allen, P. R. (4501), 429 
Allison, C. A. (4247. Communicated by 
D. Drawbaugh, of America), 384 
Allison, H. J. (2189. Communicated by 
J.H. Robertson,of Ame- 
rica), 18 
»» » (2872. Communicated by 
W. Baxter, jun., of 
America), 207 
(3735. Communicated by 
R. N. King, of America), 
297 
(5001. Communicated by 
C. C. Hinsdale, of Ame- 
rica), 318 
(5453. Communicated by 
C. C. Gilman, of Ame- 
rica), 318 
(3917. Communicated by 
A. Haid, of America), 361 
(5024. Communicated by 
8. W. Field, of America), 
531 
H. Robertson, of 
553 
Anders, G. L. (4576), 493; (4880), 494; 
(5201), 553 
Anderson, F. V. (2153), 18; (2268), 19 
André, O. N. (3815), 340 
André, G. G. (2455), 99 ; (2788), 184 
Andrews, J. D. F. (2493), 79 
Appleton, D. (5011), 531 
Aronson, J. N. (3423), 253 
Ayrton, W. E., and Perry, J. (2156), 18; 
(2395), 55 


bee M., Wavish, J., and Warner, 
J. (5325), 553 
Ball, R. E. (2768), 184 
Ballore, H. de M. de (4932), 512 
Barlow, R. (4573), 448 
Basto, C. (2338), 19 
Basset, N. (4728), 493 
Baxter, W., jun. (2872), 207 
Bennett, A. R. (4473), 429 
Benson, M. (4835. Communicated by J.P. 
Stabler, of America), 493 
Bentley, E. M., and Knight, W. H. (2195), 
37 


Benton, C. H. (4885), 494 
Bernstein, A. (3915), 318 
Betts, J. M. (2938), 207 
Blake, E. C. T. (3127), 230 
Body, Michael (2390), 37 
Boetteher, De E. (4914), 494 
Bollmann, Mary (2856), 185 
Botten, H. (4295), 493 
Boult, A. J. (2473. Communicated by J. 
G. Sanderson, of New 
York), 78 
(2739. Communicated by B. 
Faquant, of America), 183 
(3271: Communicated by C. 
S. Steele, of America), i! 
(4460. Communicated by J 
B. Hyde, of America), 428 
Bowman, R. D. (2988), 229 
Brewer, E.G. (2331. Communicated by 
R. Weber, of Neuchatel), 
19 
(2304. Communicated by 
La Societé Anonyme des 
Ateliers de Construction 
Mecanique and d’Appa- 
reils of 
Paris), 3 
La Societé Anonyme des 
Ateliers de Construction 
Mecanique and d’Appa- 
reils of 
Paris), 297 


Brookes, A. G. (4964. Communicated by 
T. N. Vail, of America), 275 

Bright, Sir C. T. (2280), 19 

Brockie, J. (2661), 144 

Browne, A. (2482), 78 

Brush, C. F. (4563), 448; (4801), 493 

Burke, F. E., Holmes, G. C. V., and 
Emmens, 8. H. (4990), 512 

Burr, E. B., Oliphant, J., and Gowan, 
J. W. H. RB. (3008), 252 


APITO, C. A. A. (2214), 19 


Capner, H. M., and Murray, W. (2489), 79 
Cardwell, G. A. (2822), 184 
Carly, H., and McKenna, T. (5717), 318 
Carron, G. (5111), 582 
Carter, O. B., Fouche, J. T., Fisher, C. A., 
and Wright, C. D. (5108), 532 
Cary, J. H. (3516), 274 
Cassagnes, G. A. (5151), 533 
Cassell, H. R. (4879), 493 
Cedergren, H. T., and Ericsson, L. M. 
(5008), 512 
Chaimsonovitz, E. P., and Rowan, T. (4345), 
384 
Cheesborough, F. J. (2965. Communi- 
cated by C. T. Tomkins, of Ame- 
rica), 229 
Cheeswright, F., and March, O. (4638), 473 
Clark, A. (2330), 19; (3459), 274 
Clark, A. M. (2281. Communicated by 
C. de Changy,of France), 
19 
(2673. Communicated by 
G. G. . Velloni, of 
Paris), 144 
(2994. Communicated by 
G. M. A. Gérard-Les- 
cuyer, of Paris), 229 
(5717. Communicated by 
T. McKenna and H. 
Carley, of America), 318 
(5108. Communicated by 
O. B. Carter, J. T. 
Fouche, C. A. Fisher, 
and C. D. Wright, of 
America), 532 
Clarke, F. J. E. (4955), 512 
Clere, J. L. (3444), 258 
Coad, T. (3211), 230; (5195), 553 
Collier, A. T. (2440), 55 
Connolly, T. A. (5081), 532 
Cooke, G. C. (2200), 18 
Cookson, N. C., and Swinburne, J. (2350), 55 
Cottrell, J. O. (2782), 184 
Courtenay, R. H. (4038), 361; (4037), 384 
Cowles, A. A. (3632), 297 
Coxeter, S. J., and Nehmer, H. (3102), 229; 
(4683), 473 
Crabb, T., and Crompton, R. E. B. (2539), 99 
Crompton, R. E. B., and Crabb, T. (2539), 99 
PA "and Kapp, G. (4453), 384 
Crookes, W. (2185), 18 
Cunningham, R. (3565), 340 
Cunynghame, H. H., Woodhouse, O. E., 
and Rawson, F. L. (2832), 184 


AFT, L. (4136), 20; (4137), 20 


De Changy, C. (2281), 19 

Delaney, P. B. Coen. 493; (4788), 531 

Deprez, Marcel (3074), 229 

Despeissis, L. H. (4148), 384 

Deutgen, E. (4861), 493 

Dion, C. (3340), 252 

Drawbaugh, D. (4247), 384 

Dunham, T. H. (3278), 252 

Dunston, R. E., Pfaunkuche, A., and 
Fairlie, J. (5082), 532 


DISON, T. A. (2675), 183; (2857), 207; 
(5127), 533 
Edwards, E. (4219. Communicated by 
A. Schroeder, of America), 384 
Emmens, 8S. H., and Holmes, G. C. V. 
(4059), 361 ; (4061),361 
Holmes, G. C. V., and 
Burke, F. E. (4990), 
512 
Ericsson, Lars Magnus (2550), 99 
and Cedergren, H. 
T. (5008), 512 


” ” 


” ” ” 


AIRFAX, J. S. (5272), 553 


Fairlie, J., Dunston, R. E., and Pfaunkuche, 
A. (5082), 532 
Faquant, B. (2739), 183 
Favarger, A. A. (1857), 99 
Ferranti, 8. Z. de (5132), 533 
297 
Ferris, H. W. (3842), 340 
Field, 8. D. (5024), 531 
Fisher, C. A., Fouche, J. T., Carter, O. B., 
and Wright, C. D. . (6108), 532 
Fitzgerald, D. G. (2855), 184 
sh » and Jones, T. J. (4197), 


384 
Fletcher, J. W. (4778), 493; (5025), 532 
Forbes, G. (3115), 229 
Ford, H. B. (4780), 493 
Ford, H. B., and Rolland, N. (5210), 553 
Fouche, J. T., Carter, O. B., Fisher, C. A., 
and Wright, C. D. (5108), 532 
Fraser, J. R. (2741), 184 
Fraser, R. W.M. (2741. Communicated 
by J. R. Fraser, of Gibraltar), 184 
Frost, W. S. (3457), 274 
Fuller, G. W. (4177), 20; (4192), 20 
Fyfe, A. L., and Goldberg, L. (3846), 340 


AUTIER, André, (2563), 99 


Gedge, W. E. (3877), 252 
Gérard- Lescuyer, J. M. A. (2994), 229 
George, E., Pocock, F. A., Muir, J. S., and 
Muir, J. S., jun. (4669), 328 
Gillett, W. (5141), 533 
Gilman, C. C. (5453), 318 
Glaser, F. C. (4319. Communicated by 
A. I. Gravier, K. Luedtke, 
and Grether, of Russia), 
407 
I. Gravier, Luedtke, 
oe Grether, of Russia), 
2 
Goldberg, L., and Fyfe, A. L. (3846), 340 
Gooch, W. D. (4521), 448 
Gordon, J. E. H. (2922), 207 
Gourand, G. E. (2592), 144 
Gowan, J. W. H. R., Oliphant, J., and 
Burr, E. B. (3008), 252 
Graham, J. (2667), 144; (3505), 274 
Gramme, Z. T. (5293), 553 
Gravier, A. I. (3219), 230 
» K. Luedtke, and Grether, 
(4319), 407 ; (5177), 552 
Gray, A., and Gray, 'T’. (2804), 208 
Gray, J. (3424), 253 
Greenwood, J. (2984), 229 
Grether, Gravier, A. I., and Luedtke, K 
(4319), 407 ; (5177), 552 
Groth, L. A. (4861. Communicated by E. 
Deutgen, of Germany), 493 
Guattari, A. (4110), 384 
Guest, J. H. (2438), 78 
Guilleaume, F. C. (4726), 473 
Gutensohn, A. (4248), 384 


ADDAN, H. J. (3167. Communicated 
by R. H. S. Thomp- 
son, of America), 230 


» (3244. Communicated 
by H. C. Reher, of 
of Hamburg), 230 

» (3464. Communicated 


by C. G. Perkins, of 
New York), 274 

” » (3466. Communicated 
by C. G. Perkins, of 
New York), 274 

» (4563. Communicated 
by C. F. Brush, of 
America), 448 

(4801. Communicated 
by C. F. Brush, of 
America), 493 


» (4914. Communicated 
by De E. Boettcher, 
of Leipzig), 494 

” ” (5252. Communicated 


by F. H. Werner, 
and L. Ochse, of Ger- 
many), 553 


« 
| 
| 
] 
) 
3 
f 
H 
J 


JUNE 28, 1884.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. 


ix 


Haid, A. (3917), 361 

Hamilton, W. J. L. (2850), 208 

Hammersley, G., and Worsey, C. H. (3553), 
275 


Hammersley, C. G. (2577. Communicated 

y F. J. Lynam, of Santiago), 144 

Handford, or. J. (2675. Communicated by 

T. A.Edison,of America), 
183 

(2857. Communicated by 


T. A.Edison, of America), 

ie » (5127. Communicated by 
T. A. Edison,of America), 
533 


Harness, C. B. (4881), 494 
Harper, R. R., and Warburton, E. C. 
(2575), 144 

Harrison, R. (3100), 229 

Harrison, F. J. (5180), 553 

Hawker, T. H. 8. (3003), 229 

and Salaman, J. W. 

(2979), 229 

Herotizky, G. M. (3763), 317 

Henderson, A. C. (8970. Communicated by 
G.Philippart, of France), 
361 


(4531. Communicated by 


G.Philippart, of France), 
429 
» » (4728. Communicated by 
N. Basset, of Paris), 493 
» (4898. Communicated by 


France), 


Higgs, Paget (046). 340 
Hillcoat, C. H., and Stout, C. (2159), 18 
Hillischer, H. T. (2770), 184 
Hinsdale, C. C. (5001), 318 
Hochhausen, W. (2442), 20; (2670), 144; 
(3123), 230 
Hodgson, C. (2817), 184 : 
Holden, C. W. (4276), 384; (4297), 384 ™ 
Hollins, F. T., and Slater, G. H. B. A. E. 
(4003), 361 
Holmes, G. C. V., and Emmens, 8S. H. 
(4059), 361; (4061), 
361 


Emmens, 8S. H. and 
Burke, F. E. (4990), 
512 
Hopkinson, J. (3475), 2/4 
Houghton, E. J. (1956), 37 


Howell, J. C., and Williams, F. T. (2573), 99 
Hyde, J. B. (4460), 428 


J. (2770. Communicated by 
H. T. Hillischer, of Vi- 
enna), 184 

(5081. Communicated by T 
A. Connolly, of America), 
532 


Jicreon C. A. (5447), 318 


Jarman, A. J. (3886), 340 
Jensen, P. (2550. Communicated by Lars 
Magnus Ericsson, of Stockholm), 


99. 
Joel, H. F. (4657), 493 
Johnson, J. H. (2949. Communicated by 
La Société A. Chertemps 
et Cie., of Paris), 207 
me » (4171. Communicated by 
G. Westinghouse, jun., of 
America), 384 
(4800. Communicated by 
E. F. Recordon, of Switz- 
erland) 493 
(4932. Communicated by 
H. de Montessus de 
Ballore, of France), 512 
(5293. Communicated by 
Z. T. Gramme, of Paris), 


” 


553 
Jolin, P., and Parsons, J. (2570), 100 
” ” and Purcell, M. 


F. (4365), 384 


Jones, E. (3633), 297 
Jones, T. J., and Fitzgerald, D. G. (4197), 
384 


and Rimington, E. C. (4416), 
418 


” 


ABATH, N. de (5042), 532 


Kapp, G., and Crompton, R. E. B. (4453), 
384 


Keeling, B., and Mucklow, J. D. (2543), 232 

King, N. (3735), 297 

Koerber, J. A. (2786), 184 

Knight, W. H., and Bentley, E. M. (2195), 
37 


AKE, H. H. ee Communicated by 
. Basto, of Lisbon), 19 

(2339. Communicated by 
C. H. Palmer and A. M. 
Loryea, of America), 19 

(4177. Communicated by 
G. W. Fuller, of Ame- 
rica), 20 

(4192. Communicated by 
G. W. Fuller, of Ame- 
rica), 20 

2768. Communicated by 
R. E. Ball, of America), 
184 

(3278. Communicated by 
T. H. Dunham, of Ame- 
rica), 252 

(3621. Communicated by 

dy F. Van Rysselberghe, of 

Belgium), 296 

(4276. Communicated by 
C. W. Holden, of Ame- 
rica), 384 

(4297. Communicated by 
C. W. Holden, of Ame- 
rica), 384 

Lake, W. R. (2769. Communicated by C. 
L. R. E. Menges, of the 
Hague), 184 

(2795. Communicated by La 
Société Dany et Lepage, of 

$ of Paris), 184 

(3822. Communicated by G. 
A. Cardwell, of America), 184 

(2856. Communicated 
Mary Bollmann, of Vienna), 
185 

(3218. Communicated by J. 
Languereau, of Paris), 230 

(3340. Communicated by C. 
Dion, of Canada), 252 

(3516. Communicated by J. 
H. Cary, of America), 274 


” 


” ” 


i » (3575. Communicated by J. 
M. Stebbins, of America), 
296 


» (3827. Communicated by La 
Société F. Gerard et Cie., 
of Paris), 340 

(3847. Communicated by 8. 


Ziembinski, M. Szwanbaum, 
€ and H. Stypulkowski, of 
Russia), 340 


(4467. Communicated by F. 
H. Peckham, jun., of Ame- 
rica), 428 

(5008. Communicated by H. 
T. Cedergren and L. M. 
Ericsson, of Sweden), 512 

(5042. Communicated by N. 
de Kabath, of Paris), 532 

(5078. Communicated by H. 
Walter, of America, 532 

L. F. (3223), 230 

St. George (3692), 297 

guereau, J. (3218), 230 

La Société Anonyme des Ateliers de Con- 
struction Mecanique and d’ Ap- 
pareils Electriques, (2304), 37 

Anonyme des Ateliers de Con- 
struction Mecanique and d’ Ap- 
pareils Electriques (3779), 297 

A. Chertemps et Cie. (2949), 207 

Dany et Lepage (2795), 184 

F. Gerard et Cie. (3827), 340 

Universelle d’Electricité Tom- 

: masi, of Paris (4926), 494 

Léa, J. (2253), 19; (3901), 340 

Lewis, J. Slater (2115), 18 

Lineff, A. L. (3333), 252 

Loe, T. C. (4769), 493 

Lontin, D. (4612), 473 

Loryea, A. M., and Palmer, C. H. (2339), 19 

Luedtke, K., Gravier, A. I., and Grether 

(4319), 407 ; (5177), 552 

Lyte, F. M. (3452), 253 


W ACKIE, M. W. W.,and WRIGHT, F. 
(2198), 18 
McEvoy, C. A., and St. George, A. F. 
(4220), 384 
McKenna, T., and Carley, H. (5717), 318 
MeWhirter, W. (3533), 274 
March, O.,and Cheeswright, F. (4638), 473 


Martin, J. F. (3839), 340; (4970), 512 

Meatchem, T. H. (4393), 428 

Menges, C. L. R. E. (2769), 184 

Mewburn, J. C. (3815. Communicated by 
O. N. André, of France), 340 

Mills, J. B. (2195. Communicated by E. 
M. Bentley and W. H. Knight, of 
America), 37 

Mitchell, R., and Akester, W. H. (4875), 
493 

Molison, A. R., Woodhouse, O. E., and 
Rawson, F. L. (5036), 532 

Mordey, W. M. (4419), 428 

Morriss, T. M. (3782), 317 

Morriss, F.. (3963), 361 

Mucklow, J. D., and Keeling, B. (2543), 252 

Muir, J. 8. Muir, J. S., jun., Pocock, F. A., 
and George, E. (4669), 318 

Murray, W., and Capner, H. M. (2489), 79 


EHMER, H., and COXETER, S$. J. 
(3102), 229; (4683), 473 
Newton, F. M. (3392), 252 
Newton, H. E. (3219. Communicated by 
A. I. Gravier, of Russia), 
230 
(3632. Communicated by 
A. A. Cowles, of America), 
297 


” ” 


_— L., and WERNER, F. H. 

(5252), 553 

Oliphant, J., Burr, E. B., and Gowan, J. 
W. H. R. (3008), 252 


ABST, C. (2993), 208 


Padbury, R. H., Shearer, J. R., and Varley, 
F. H. (4594), 493 
Palmer, C. H., and Loryea, A. M. (2339),19 
Parker, J. G. (4781), 493 
Parsons, J., and Jolin, P. (2570), 100 
Jolin, P., and Purcell, M. F. 
(4365), 384 
Partz, A. (2358), 37 
Peckham, F. H., jun. (4467), 428 
Peek, W. (2800), 184 
Pendred, H. W. (4815), 493 
Perkins, C G. (3464), 274; (3466), 274 
Perry, J., ‘and Ayrton, W. E. (2156), 18; 
(2395), 55 
Pfaunkuche, A., Fairlie, J., and Dunston, 
R. E. (5082), 532 
Philippart, G. (3970), 361; (4531), 429; 
(4898), 494 
Phillips, W. A. (2499), 79 
Phillips, F. C. (4180), 384 
Piskorski, L. (4120), 384 
Pitt, Sydney (4136. Communicated by L. 
Daft, of America), 20 
(4137. Communicated by L. 
Daft, of America), 20 
(3116. Communicated by C. 
E. Scribner, of America), 


” 


” 


(4787. Communicated by P. 
B. Delaney, of America), 
493 

(4788. Communicated by P. 
B. Delaney, of America), 
631 


” ” 


Pocock, F. A., George, E., Muir, J. 8., and 
Muir, J. S., jun. (4669), 318 

Pollak, C. F. (3185), 230 ; (3308), 252 

Porter, G. (4440), 428 

Przibram, G., Scholz, H., and Wenzel, W. 
(5263), 553 

Pulvermacher, J. L. (5165), (5166), 552 

Purcell, M. F., Parsons, J., and Jolin, P. 
(4365), 384 


F. L., CUNYNGHAME, 
H. H., and WOODHOUSE, O. E. 
(2832), 184 
Rawson, F. L., Molison, A. R., and Wood- 
house, O. E. (5036), 532 
Recordon, E. F. (4800), 493 
Reddie, A. W. L. (4926. Communicated by 
La Société Universelle d’Elec- 
tricité Tommasi, of Paris), 494 
Redfern, G. F. (2563. Communicated by 
André Gautier, of 
Cannes), 99 
(3915. Communicated by 
A. Bernstein,uf America) 
318 
(4612. Communicated by 
D. Lontin, of Paris), 473 
Reher, H. C. (5244), 230 


” 


” ” 


K 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW—INDEX. 


[JUNE 28, 1884. 


Rey, E. F., and Villiers, P. de Pel), 274 
Rimington, E. C., and Jones, T. J. (4416), 


an. A. W. (4269), 384 

Roe, E. (5072), 532 

Robertson, J. H. (2189), 18 ; (5251), 553 
Rogers, A A and Rogers, J. W. (3182), 


Rolland, nN. and Ford, H. B. (5210), 553 

Rose, A. W. (3080), 229 

Rowan, T., and Chaimsonovitz, E. P. 
(4345), 384 


St GEORGE, A.-F. (4694), 473 ; (5198), 
553 


Py » and McEvoy,C. A. 
(4220), 384 
Salaman, J. W., ae Hawker, T. H. 8S. 
(2979), 2 
Salomons, Sir David (3126), 280; (3495), 
274 


Schaffler, O. (3131), 230 
Schisgall, S. (5153), 552 
Scholz, H., Przibram, G., and Wenzel, 
W. (5263), 553 
Schroeder, A. (4219), 384 
Scott, W. H. (2763), 184 
Sellon, J. S. (4961), 512; (5069), 532 
Sellon, R. P. (2722), 183 
Shaw, A. R. (4710), 493 
Shearer, J. R., Varley, F. H., and Padbury, 
R. H. (4594), 493 
Shedlock, A. (2337), 19 
Sheehy, R. J. (2895), 185; (3031), 229; 
(3934), 361; (4578), 448 
Sheldrake, J. H. (4465), 428 
Siemens, W. (2210), 19 
Siemens, A., and Budd, J. W. (4945. Com- 
municated by Dr. E. W. 
Siemens, of Berlin), 494 
» Budd, J. W., and Gordon, J 
(4947. Communicated by 
Dr. E. W. Siemens, of Ber- 
lin), 494 
Siemens, Dr. E. W. (4945), (4947), 494 
Sinclair, D. (3380), 252 
Sitzenslatter, J. (4619), 449 
Slater, G. H. B. A. E., and Hollins, F. T. 
(4003), 361 
Smith, T. T. (3883), 340; (4104), 384 
Smith, M. H. (5065), 53 
Stabler, J. P. (4835), 493 
Stearn, C. H. (2078) 229 
Stebbins, J. M. (3575), 296 
Steele, C. S. (3271), 252 
Stout, C., and Hilleoat, C. H. (2159), 18 
Stroudley, W., and Houghton, E. J. (2579), 
144 


Stypulkowski, H., Szwambaum, M., and 
Ziembinski, S. (3847), 340 

Swan, A. (2528), 79 (38910), 340; (5158), 
552 


Swan, J. W. (4381), 428 

Swinburne, J. (5159), 552 

Swinburne, J., and Cookson (2350), 37 

Szwambaum, M., Stypulkowski, H., and 
Ziembinski, 8. (3847), 340 


T., and TAYLOR, J. (5103), 
532 


Thomas, E. C. G. (2448), 78 
Thomson, SirWilliam (2028), 37 ; 
Thompson, A., and Ferranti, Ss. Z 
(3702 ), 297 
P. (2895. Communicated 
by R. J. Sheehy, of 
America), 185 
» (3031. Communicated 
by R. J. Sheehy, of 
America), 229 
» (3839. Communicated 
by J. F. Martin, of 
America), 340 
» (39384. Communicated 
by R. J. Sheehy, of 
America), 361 
» (4578. Communicated 
by R. J. a of 
America), 448 
» (4609. Communicated 
by A. Winbauer, of 
Austria), 449 
» (4970. Communicated 
by J. F. Martin, of 
America), 512 


Thompson, W. 


Thompson, W. P. (5043. Communicated 
by K. W. Zenger, of 
Austria), 532 

Thompson, R.‘H. 8. (3167), 230 

Tichenor, A. C. (3877), 252 

Tomkins, C. T. (2965), 229 

Traill, W. A. (3275), 252; (3277), 252 

Truman, E. T. (4028), 361 


Urn H. E. M. D. C. (3376), 252 


AIL, T. N. (4964), 275 


Van Rysselberghe, F. (3621), 296 

Varley, F. H., Shearer, J. R., and Padbury, 
R. H. (4594), 493 

Velloni, G. G. L. (2673), 144 

Vernon, T. T. (2553), 99 

P. de, and E. F. (3451), 274 

Voice, E. L. (2434), 37 


ALLACE, J. R. P. (4281), 384 


Walter, H. (5078), 532 
Warburton, E. C.,and Harper, R. R. (2575), 
144 


Warden, A. W. (4585), 448 
Warner, J. (2369), 19 
a Wavish, J., and Bailey, M. 
(5325), 553 

Wavish, J., Warner, J., and Bailey, M. 
(5325), 553 

Weber, R. (2331), 19 

Wenzel, W., Scholz, H., and Przibram, G. 
(5263), 553 

Werner, F. H., and Ochse, L. (5252), 553 

Westinghouse, G., jun. (4171), 384 

Willard, F. L. (2743), 184 

Williams, F. T., and Howell, J. C. (2573), 
99 


Williams, J. S. (2147), 18; (2148), 37; 
(5109), 532 
Williams, O. (2250), 19 
Wilson, W. V. (3413), 253 
Wilson, C. A. C. (3478), 274 
Winbauer, A. (4609), 449 
Wirth, F. (2993. Communicated by C. 
Pabst, of Germany), 208 
Wood, T. P. (4427), 428 
Woodhouse, 0. E., Cunynghame, H. H., and 
Rawson, F. L. (2832), 
184 
F. L., and Moli- 
n, A. R. (5036), 532 
Woolf, 8. (2378), 37; “(3967), 340 
Worsey, = H., and Hammersley, G. (3553), 
275 


Wright, C. D., Fisher, C. A., Carter, O. B., 
and Fouche, J. T. (5108), 532 

Wright, F., and Mackie, M. W. W. (2198), 
18 


Wuest, C. (3233), 230 
Wynne, F. (2437), 55 


7 ENGEE, K. W. (5043), 532 


Ziembinski, S., Szwambaum, M., and H. 
Stypulkowski (3847), 340 


1884. 
A J. (5052), 513 


Allison, H. J. (923. Communicated by J. 
Greives and J. H. Bleoo, 
of America), 407 
(5052. Communicated by J- 
Archer, A. T. (1458), 385 
Averell, N. W. (3159), 407 


AKER, H. G. (1158), 318 


Bleoo, J. H., and Greives, J. (928), 407 

Blyth, J. (5029), 474 

Boult, A. J. (2298- Communicated by K. 
“5 Dembinski, of Brussels, 474 


Bright, E. B. (2041), 385 
Burke, C. G. (5390), 553 


ARRON, G. (3340), 408 
Cavagna, D., and Lowe, W. (5408), 553 


ee, G., and de Lalande, F. (4475), 
513 


Clerk, H. F. (2405), 318 


EMBINSKI, K. S. (4296), 474 


Dornfeld, C. (2285), 407 
Dyer, J. W. (3106), 407 


AIRFAX, H. (4032), 474 
Fritts, C. E., and Hopkinson, D. H. (3249), 
408 


ORDON, J. E. H. (4042), 404 
Greives, J., and Bleoo, J. H. (923), 407 


OPKINSON, D. H., and Fritts, C. E. 
(3249), 408 
Humm, Moses (265), 318 


rer Andrew (2814), 318 
S. (4782), 513 


AKE, W. R. (2639. Communicated 
by J. W. Tringham, of 
Canada), 318 
(3159. Communicated 
by W. W. a of 
America), 407 
(4346. Communicated by 
Thomas Shaw Leigh, 
of America), 474 
om » (4721. Communicated by 
America) 


Lalande, F. de, and , G. (4475), 


Leigh, (4346), 474 
Lowe, W., and Cavagna, D. (5408), 553 


” 


and Wayne, J. B. 
J. (3980), 408 


ARKES, S. H. (4107), 553 
Pendred, H. W. (3210), 408 


—— C. (4721), 513 


AYLOR, T. F. (2707), 407; (2708), 


Thistleton, J. B. (2632), 407 
Thompson, S. P. (839), 407 
Thompson, W. P. (2707. Communicated by 
T. F. Taylor, of Ame- 
rica), 407 
” » (4060. Communicated by 
H. Van Hoevenbergh, 
of America), 449 
» » (4685. Communicated by 
J. B. Wayne and J. R. 
Markle, of America), 
474 
» » (5390. Communicated by 
C. G. Burke, of Ame- 
. rica), 553 
Thorin, A. N. 513 
Tringham, J. W. (2639), 318 


RB. 8. (4865), (4866), (4367) 
(4369), (4871), 474 
Wayne, J. B., and Markle, J. (685) 


< 
D ie 
1 
= 
Fj 
| 
= 
‘ 
4 


